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PREFACE. 


The  preface  to  the  last  Beport  commenced  with  the  foQowiiig  sentenoe: 
'  From  some  oanse  or  other  the  popularity  of  the  Society  among  members  oft 
the  School  has  diminished,  which  has  been  strikingly  shown  by  the  great 
decrease  in  the  number  of  its  members :'  if  '  increased '  be  read  instead  of 
*  diminished',  and  *  Increase'  instead,  of  'decrease'  the  present  condition 
of  the  Society  will  be  correctly  stated.  The  change  is  so  great,  that,  after 
having  only  23  members  at  the  end  of  last  year,  we  now  nimiber  85 ;  neyer 
before  hare  we  numbered  more  than  60.  To  the  casual  observer  this  would 
seem  to  denote  an  unusually  prosperous  condition.  But  this  term  has 
certainly  shown  the  un-'desirablity  of  having  a  large  number  of  members/ 
The  motive  which  actuated  the  majority  in  joining  is  easily  seen  from  the 
following  fact ;  a  week  before  the  time  fixed  for  our  first  Field-day,  there 
were  under  40  members  in  the  Society,  and  by  the  end  of  the  week  the  list 
had  risen  to  orer  70,  so  that  for  the  first  time  in  the  Society's  existence  more 
put  down  their  names  for  the  Field-day  than  could  be  provided  for.  Evidently 
therefore  the  Field-days  and  Museum  are  the  attractions  which  induce  the 
majority  to  join,  but  the  consequent  increase  in  Natural  History  work  is  by 
no  means  great.  However,  arrangements  have  been  made  by  which  it  will 
be  impossible  in  future  to  use  the  Museum  as  an  ordinary  dass-room,  and  the 
previous  amount  of  damage  consequent  on  its  being  so  used  will  be  prevented. 
The  amount  of  practical  work  done  has  certainly  not  increased.  By  a 
diligent  collection  of  notices  recorded  by  Mr.  Mastssican,  B  alioub  and  others, 
a  fair  list  of  Ornithological  notices  has  been  obtained.  Entomology  has 
revived,  as  is  evidenced  by  the  long  list  of  notices  observed  by  Maitdxbs  and 
Elton  ;  the  long  list  d  botanical  notices  again  represents  the  work  of  only 
a  few,  chiefly  Messrs.  Thompson,  Macdonald,  DiLiblb,  and  Thokps  among 


the  Maaters,  and  Milneb  among  members  of  the  Sohool;  Geology  Beems  to 
have  been  entirely  abandoned.  * 

The  attendance  at  the  meetings  has  been  very  good,  as  indeed  is  natnral 
considering  the  number  of  Members;  at  two  meetings  in  Boocession  the 
attendance  was  over  100,  a  number  reached  in  only  two  instanoeB  daring  the 
previons  existence  of  the  Society. 

The  produce  of  two  terms  in  the  way  of  papers  to  print  in  the  Report  is 
yery  scanty ;  some  of  the  lectures  were  only  delirered  from  notes,  and  bo  only 
abstracts  can  be  given  of  them.  Masters  have  ag^in  kindly  come  forward  to 
enliyen  our  meetings ;  of  the  interesting  papor  on  '  Dogs '  by  G.  A.  Dawbon, 
Esq.,  only  an  epitome  appears.  G.  F.  Rodwbll,  Esq.*s  most  instruotiTe 
lecture  on  the  'Atomic  Theory  of  Lucretius '  is  printed  at  full  length,  aa  also 
the  very  interesting  and  Taluable  paper  by  F.  E.  Thompson,  Esq.,  on  English 
Life  in  the  time  of  Shakespeare. 

As  usual,  members  of  the  School  have  been  but  poorly  represented,  J.  H. 
0.  Dalton's  paper  on  the  *  Starry  Worlds '  being  the  only  one  not  read  by  a 
Master. 

Our  funds  still  remain  very  satisfactory,  as  may  be  seen  from  the  fact  that 
the  balance  in  hand  increases  every  half-year. 

The  last  Report  did  not  experience  so  good  a  scJe  as  its  immediate  prede- 
cessors, and  in  compressing  the  present  one  into  as  short  a  compass  aa 
possible,  the  Committee  hope  they  are  meeting  the  wishes  of  the  School,  and 
that  they  wiU  not  cease  to  shew  that  interest  in  the  Society,  of  which  the 
Bale  of  the  Report  has  always  afforded  a  proof. 

In  conclusion  the  Committee  wish  to  express  their  obligatiouB  to  those 
friends  who  have  kindly  aided  the  Society  by  donations ;  a  full  list  of  these 
is  given  elsewhere. 
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EXTRACTS  FROM  THE  RULES. 


That  this  Society  be  called  the  Marlboroiigh  College  Natural  History 

Society. 

CcnsHtution. 
That  the  Society  consist  of  Members  and  Honorary  Members. 

Officers. 
That  the  Officers  of  the  Society  consist  of  a   President,  Secretary, 
Treasurer,  Librarian,  and  Curator. 

MleeHon  of  Qgieers, 
That  the    President   hare    the    absolnte   power  of   nominating   the 
Secretary. 

That  those  Members  of  the  Committee,  who  are  not  ez-officio  Members, 
be  elected  terminally,  and  that  the  retiring  Members  be  eligible  for  re-elec- 
tion. 

That  the  same  mle  apply  to  the  Treasurer,  Librarian,  and  Curator. 

MQ/MbgetMntm 
That  the  affairs  of  the  Society  be  condncted  by  a  Committee,  consisting 
of    the  President,   Secretary,    Treasurer,    and  three    other    Members    of 
the  Society,  to  be  elected  from  and  by  Members  of  the  Society ;  three  of 
whom  shall  form  a  quorum. 

President 
That  in  case  of  an  equality  of  yotes,  the  President  shall  hare  a  double 
or  casting  vote. 

Secretary.  • 

That  the  duty  of  the  Secretary  be  to  summon  meeting^  (when 
necessary)  of  the  S^iety ;  to  keep  a  detailed  report  of  the  proceedings,  as 
well  as  lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally 
to  act  under  the  direction  of  the  Committee  in  all  matters  connected  with  the 
welfare  of  the  Society* 

Libroirian. 
That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Library, 
with  the  names  of  the  donors,  and  to  see  that  the  Library  Begulations  are 
oarried  into  effect. 

Curator. 
That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

Library, 
That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of  the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 
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That  members  of  the  Society  be  permitted  to  lue  tiie  Museum  at  such 
hours  as  the  Committee  shall  appoint ;  bnt  that  in  the  afternoon  it  be  used 
ezclnsiTely  for  the  pnxposes  of  Natural  History. 

Botanieal  Garden, 

That  the  Garden  be  under  complete  control  of  the  President,  or  of  some 
person  appointed  by  the  President. 

That  the  Garden  be  open  to  Members  of  the  Society  at  all  times,  and 
that  each  Member  be  aUowed.to  introduce  one  visitor. 

Field  Diiys. 

That  the  Field  Days  be  confined  entirely  to  Members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  names  must  be  given  in. 

Members, 

That  the  election  of  new  Members  rest  entirely  with  the  Committee. 

That  erery  member  pay  a  terminal  subscription  of  2b.,  to  be  paid  at  the 
first  meeting  of  the  Society  in  that  term. 

That  if  a  Member  be  elected  after  the  commencement  of  the  term,  the 
amount  of  his  subscription  for  that  term  shall  be  settled  by  the  Committee. 

That  Members  have  the  right  to  introduce  two  yisitors  at  all  general 
meetings  of  the  Society  j  to  hare  personal  access  to  the  Museum,  and  to 
introduce  a  yisitor  at  such  times  as  shall  seem  fit  to  the  Committee. 

HonorcLry  Members. 

That  Honorary  Members  have  all  the  privileges  of  Members  except  the 
power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Society^ 

That  Honorary  Members  pay  6b.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report. 

That  Honorary  Members  may  compound  for  all  future  subscriptions  l>y 
the  payment  of  a  sum  of  two  guineas. 

Suspension  of  Members, 

That  any  member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if,  in  their  opinion,  he  shall  have  failed  to  show  sufficient  energy 
in  the  working  of  the  Society. 

Sections. 

That  the  Society  consist  of  sections  to  be  formed  for  the  more  accurate 
study  of  the  different  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  for  settlement 
at  the  becpnning  of  each  term. 

New  Evles, 

That  any  member  of  the  Society  have  power  to  propose  any  new  rale 
or  any  alteration  in  an  old  one,  provided  the  motion  be  seconded  by  another 
Member. 
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MEETING  HELD  FEBRUARY  1st,  1877. 


The  following  arraagements  were  made : — 

Mr.  Bodwell,  Mr.  Thompson,  and  G.  P.  Y.  Hmne  were  elected  on  the 

Committee. 
Mr.  Thorpe  was  elected  Treasurer,  and  G.  P.  Y.  Hmne  Librarian. 
J.  H.  G.  Dalton  was  snbseqnently  also  elected  on  the  Committee. 
The  Meetings  for  the  Term  were  fixed  for  Thnrsdaj,  Feb.  8th,  22nd,  and 

March  8th,  22nd. 
There  were  no  Sections  appointed. 


MEETING  HELD  FEBRUARY  8th,  1877. 


J.  H.  C.  Dalton  read  a  paper  on  the  '*  Stanr  Worlds,"  after  which  the 

m 

following  exhibitions  were  made  : — 

A  groat  of  Hemy  YIII.  (2nd  issne)  presented  by  Mr.  Chirers. 

Pemmican  from  the  late  Arctic  Expedition  by  C.  E.  B.  Ord,  Esq.,  O.M. 

Frog  by  W.  8.  M.  D'Urban,  Esq. 

Hornet's  nest  by  B.  F.  Cholmeley. 

The  Plresident  also  exhibited  some  boughs  of  Birch  Trees,  which  had 
been  cnrionsly  broken  longitudinally  by  the  weight  of  the  Snow  which  fell  on 
them  on  December  24th;  and  a  fine  specimen  of  Sea  Mouse  (Halithea 
aculeata.) 

There  .were  31  persons  present,  1  Hon.  Member,  17  Members,  and  13 
Yisitors. 

THE  STARRY  WORLDS. 


Fob  several  years  people  supposed  that  the  earth  was  a  platfoim,  and  that 
if  anyone  went  far  enough  he  would  come  to  the  edge  of  it,  as  at  the  sea 
shore.  They  were  of  opinion  that  the  sun  set  in  the  sea  and  rose  out  of  it ; 
and  the  Greeks  invented  wonderf nl  contrivances  for  bringing  the  sun  under 
the  earth  in  the  night  time,  from  west  to  east.  Since  then,  for  several 
hundred  years,  the  earth  was  considered  as  the  centre  of  the  universe,  and 
it  was  thought  that  the  sun,  planets,  and  stars  revolved  round  it.  G^alileo, 
in  the  I7th  centnxy,  first  determined  that  the  earth  revolyed  roimd  the  sun, 
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and  that  the  siin  itself  was  not  the  centre  of  the  muyene,  but  that  it  mored 
in  space  around  a  centre. 

Before  I  speak  about  the  stars  I  shonld  like  to  say  a  few  words  about 
the  solar  system.  The  snn  is  the  centre  of  the  solar  system,  and  roimd  it 
all  the  planets  reyolve.  It  is  probably  a  hng^  mass  of  incandescent  matter, 
in  which  there  is  heat  enough  to  liquefy  or  even  vaporize  solid  bodies,  like 
carbon  and  lime,  which  we  cannot  melt  even  with  the  electric  light ;  also  on 
account  of  its  immense  yolume  and  weight,  there  is  pressure  enough  to 
liquefy,  or  even  solidify  the  permanent  gases.  The  heat  of  the  sun  is 
probably  generated  by  a  contraction  in  its  mass.  It  has  been  shewn  that 
a  very  small  contraction  in  its  mass  would  be  sufficient  to  give  out  as  much 
heat  as  it  now  does,  for  four  or  five  thousand  ye&PB,  The  planets  are  worlds 
something  like  ours,  which  revolTO  round  the  sun  and  rotate  round  their 
own  axis.  Mercury  is  too  near  the  sun  to  be  examined ;  Yenus  has  been 
examined  by  different  astronomers ;  it  is  nearly  as  large  as  the  earth,  and 
(with  the  exception  of  the  moon)  it  is  the  nearest  planet,  it  has  an 
atmosphere  quite  as  high  and  dense  as  ours.  The  plane  of  its  ecliptic  is 
inclined  at  an  angle  of  60°  with  the  equator.  Thus  there  is  no  temperate 
zone,  but  the  frigid  and  torrid  overlap.  So  at  one  part  of  the  year  there 
is  a  heat  ten  or  eleven  times  as  great  as  here  on  the  hottest  day  at  the 
equator,  while  at  another  time  in  the  same  place  there  is  cold  greater  than 
in  the  Arctic  Begions.  Thus  it  is  very  improbable  that  Venus  is  inhabited 
by  people  like  ourselves. 

The  planet  next  the  earth  on  the  other  side  is  Mars,  it  is  about  a 
quarter  the  size  of  the  earth.  The  appearance  of  the  soil  of  Mars  is  ruddy, 
and  it  has  a  rather  dense  atmosphere.  It  has  aU  the  physical  features  of  a 
planet  on  which  we  ourselves  could  live ;  and  it  is  very  probable  that  rational 
beings  like  ourselves  are  living  upon  it. 

Next  come  the  Asteroids,  which  have  probably  been  caused  by  a  planet 
about  the  same  size  as  Mars  splitting  up  into  various  smaJl  planets.  The 
largest  is  not  much  bigger  than  our  moon.  There  are  about  180  of  them, 
but  none  can  be  seen  with  the  naked  eye. 

Next  comes  Jupiter,  which  is  twice  as  large  as  all  the  other  planets  put 
together.  It  has  great  belts  round  it,  and  is  attended  by  five  moons. 
Through  a  telescope  vast  cyclones  (or  storms)  can  be  seen  to  sweep  across 
its  surface,  just  at  the  same  time  as  the  cyclones  in  the  sun  are  observable ; 
the  quantity  of  light  that  it  gives  out  to  us  is  greater  than  if  it  simply 
shone  with  reflected  light  alone.  The  weight  of  Jupiter  is  not  much  greater 
than  that  of  the  earth ;  thus  the  matter  of  which  Jupiter  is  composed  is  very 
light,  it  is  of  about  the  same  specific  gravity  as  the  sun.  From  these  and 
other  considerations  it  is  probable  that  Jupiter  is  a  small  sun  that  gives 
light  to  its  satellites,  which  are  probably  now  inhabited. 
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The  next  three  planets — Satnm,  Uranus,  and  Keptone  are  also  supposed 
to  be  a  little  iTunmoos. 

Thus  it  is  almost  oerfcain  fchat  in  the  solar  Sfstem  there  are  other 
inhabited  worlds  than  onrSi  and  that  all  the  planets  if  not  now  inhabited, 
wero  onoe  so,  or  will  be  shortly. 

The  belief  that  the  earth  alone  of  all  worlds  is  inhabited,  oan  receive 
little  credit,  for  if  the  planets  contain  no  Uying  creatures,  why  were  they 
then  created  merely  to  adorn  the  sky  and  perplex  astronomers. 

And  if  the  planets  afford  strong  eridence  that  there  ave  other  worlds 
than  oors  that  are  inhabited,  it  will  be  readily  conoeiYed  that  the  stars 
which  trarel  elsewhere  through  space,  are  not  unfit  abodes  for  the  present 
inhabitants  of  the  earth. 

The  distance  of  the  fixed  stars  from  the  earth  is  very  great,  and  it  is 
quite  impossible  to  determine  at  all  the  distance  of  some  of  them.  The 
star  nearest  the  earth  is  o-Centauri,  in  the  southern  hemisphere.  Its 
annual  parallax  (so  to  speak)  is  about  2"  (ieoonds) ;  and  accordingly,  by 
trigonometry,  its  distance  has  been  found  to  be  19  billion  miles,  200,000 
times  the  distance  of  the  earth  from  the  sun,  or  about  10,000  times  the 
distance  of  the  furthest  planet,  Neptune.  Thus  since  light  takes  8i  minutes 
to  come  here  from  the  sun,  it  will  take  above  three  years  to  come  from  this 
star.  In  fact  the  distance  from  some  stars  is  so  great  that  if  they  were  now 
blotted  out  from  the  heayens,  their  light  which  travels  at  the  rate  of  190,000 
mUes  a  second,  would  be  visible  to  us  for  more  than  a  thousand  years.  Sirins, 
the  brightest  star  in  the  heavens,  gives  a  very  small  parallax,  and  according 
to  calculation  it  is  about  six  times  as  far  as  o-Centauri,  or  above  a  million 
times  as  far  as  we  are  from  the  sun.  As  a  rule  the  stars  which  appear  bright 
are  not  so  distant  as  the  fainter  ones. 

On  a  dear  night  we  see  about  3000  stars  at  once,  but  they  are  almost 
innumerable  in  reality.  Even  the  number  visible  with  telescopes  is  beyond 
all  counting ;  rooghly  speaking,  with  a  moderately  sized  telescope  about  five 
millions  can  be  seen.  The  stars  have  no  apparent  diameter  to  us  because 
they  are  so  far  away.  Kow  and  then  some  people  have  fancied  they  could 
discern  some  apparent  disc  of  some  very  bright  star,  but  it  has  turned  out  to  be 
a  spurious  disc,  with  zings  round  it ;  which  is  one  of  the  consequences  of  the 
undulatory  theory  of  light.  A  planet  in  a  telescope  looks  larger  than  a 
fixed  star  because,  since  it  has  an  apparent  diameter,  it  can  be  magnified, 
while  the  stars  cannot.  Again,  when  the  dark  edge  of  the  moon  comes  over 
a  star  it  eclipses  it  at  once,  which  shews  that  all  the  rays  from  the  star  are 
particularly  dose  together,  as  if  it  were  a  point. 

The  stars  arejprobably  suns  constituted  like  our  own,  some  being  larger 
and  some  smaller.  It  can  be  shewn  that  the  stars  are  constituted  of  the 
kind  of  material  as  our  sun,  by  the  method  of  spectrum  analysis,  which 
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was  explained  at  a  meeting  here,  two  or  three  terms  ago.  Taking,  for 
instance,  the  star  Aldebaran  in  the  constellation  of  Tanrns,  and  comparing 
its  speotmm  with  that  of  the  snn,  we  can  see  that  vaponrs  exist  in  both, 
and  also  iron  and  other  known  elements,  as  mercary,  hydrogen,  etc.  Now  if 
these'elements  exist  in  onr  son  and  on  onr  earth  and  also  in  the  sun  Aldebaran, 
we  infer  thsy  exist  in  the  planetarj  orbs  surrounding  Aldebaran;  and 
without  knowing  anything  of  these  bodies,  we  are  yet  able  to  prononooe 
that  they  are  all  supplied  with  elements  known  to  man,  and  we  infer  the 
existence  not  only  of  living  creatures  but  also  of  rational  beings.  Other 
stars  have  been  analysed  in  the  same  manner,  and  have  been  shewn,  with  a 
few  exceptions,  to  be  constituted  of  nearly  the  same  material.  Accordingly 
this  theory  is  very  probable  that  almost  every  star  in  the  unirerse  is  a  sun, 
some  larger  and  some  smaller  than  our  sun,  and  that  planets  revolve  round 
these  stars,  as  the  planets  revolve  round  our  sun,  and  that  in  all  these  planets 
living  creatures  are  oontained  like  as  on  our  earth.  We  see  then  in  our 
sidereal  system  a  series  of  suns  like  our  own  in  all  essential  respects.  It  is 
probable  that  thousands  of  systems  are  unfit  for  habitation  by  human  races, 
and  that  the  races  subsisting  in  them  would  perish,  if  subjected  to  the 
condition  prevailing  in  any  part  of  the  Solar  system.  Still  on  this  one  point 
we  may  be  well  assured ;  whatever  be  the  nature  of  these  beings,  and  to 
whatever  conditions  they  may  be  subjected,  still  perfect  adaptation  exists 
between  them  and  the  worlds  on  which  they  live ;  for  this  earth,  ever  since 
it  has  been  created,  has  been  gradually  changing.  Animals  that  lived  before 
the  flood  are  no  longer  on  the  earth  now,  and  men  formerly  had  much  longer 
lives  than  now.  Again  many  animals  and  plants  which  will  thrive  in  one 
climate  will  die  in  another.  Also  Geology  has  gfiven  convincing  proof  that 
animal  and  vegetable  life  has  existed  upon  this  earth  before  it  was  fitted 
for  man ;  and  that  it  was  at  a  much  later  period  when  the  sun  broke  through 
the  watery  vapours  on  the  earth,  and  man  was  created.  Thus  we  may  be 
quite  certain  that  life  exists  out  of  the  solar  system. 

The  stars  are  not  all  the  same  colour,  in  this  part  of  the  world  the 
colours  of  stars  are  not  very  clearly  marked,  but  in  the  tropics  they  are 
racy  distinguishable.  Many  are  red,  green,  and  all  colours.  The  different 
colours  are  probably  due  to  the  presence  of  vapours  round  the  star  which 
absorb  some  of  its  light ;  for  instance,  if  a  star  is  green,  there  will  be  an 
atmosphere  round  it  which  has  the  power  of  absorbing  all  the  red  rays  and 
letting  the  green  pass  through. 

In  the  heavens  many  double  stani  can  be  seen.  A  double  star  is  when 
two  stars  are  seen  olose  together  and  known  to  be  quite  near  one  another. 
These  double  stars  are  generally  coloured,  and  one  of  the  two  stars  has 
always  the  oomplimentazy  colour  to  the  other.  Thus  if  one  was  red,  the 
the  other  would  be  green,  and  if  one  w«a  blue,  the  other  would  be  oraiige,  etc. 
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Theie  sniiB  probably  rerolve  xonnd  one  another,  and  hare  planetary  systemB 
to  revolve  ronnd  their  centre  of  gravity.  Two  oolonrs  are  said  to  be  com- 
plimentary, when  mixed  together  they  prodaoe  white  light. 

Bright  patohefl  in  the  sky  like  a  shining  mist  of  definite  size  are  called 
nebulae,  whether  they  are  larg^e  or  small,  or  resolvable  into  stars  by  telescopes 
or  not.  The  telescope  of  Lord  Bosse  has  resolved  a  great  many  nebnlae 
into  stars,  which  no  other  telescope  had  been  able  to  do.  Accordingly,  many 
people  were  of  opinion  that  all  nebnlae  are  resolvable  into  stars,  but  this 
is  a  mistake,  for  some  nebolae  cannot  be  resolved,  bnt  are  probably  some 
Bolar  system  in  oonrse  of  formation ;  for  the  nebular  theory  is  this, — in  the 
beginning,  before  our  solar  system  was  formed,  it  consisted  of  a  huge  mass 
of  nebulous  matter  which  was  rotating  round ;  whilst  rotating  it  would  throw 
off  a  ring  which  would  quickly  collect  together  and  become  a  satellite ;  which 
would  both  rotate  round  its  own  axis  and  revolve  round  the  mass.  It  would 
give  out  another  which  would  form  another  planet,  and  thus  all  the  planets 
would  be  formed  which  would  rotate  round  their  own  axis,  and  revolve  round 
the  mass,  which  would  be  tbe  sun.  Thus  if  the  nebular  theory  be  true,  it 
is  probable  that  all  the  nebulae  we  now  see  are  solar  systems  in  course 
of  formation. 

There  yet  remains  the  question  are  the  stars  in  motion  ?  and  if  so,  what 
kind  of  motion  ?  We  can  answer  the  first  part  of  the  question  in  this  way — 
Nothing  can  be  at  rest  where  mutual  attraction  is  universal,  therefore  either 
the  stars  are  all  moving  to  destiruction  and  chaos  at  a  common  centre,  or  else 
they  keep  their  distance  by  revolving  round  it.  By  careful  observation 
Herschel  discovered  the  sun,  which  is  a  star,  moves  towards  the  constellation 
Hercules,  at  the  rate  of  three  or  four  miles  a  second ;  he  found  it  out  by 
ascertaining  that  at  a  certain  point  in  the  constellation  Hercules,  the  stars 
did  not  appear  to  change,  while  on  the  right  and  left  they  began  to  open  out. 

Thus  the  sun  together  with  all  the  planets  is  passing  away  from  the 
neighbourhood  of  Sirius,  and  is  urging  on  his  way  to  a  place  between  Lyra  and 
Hercules.  Of  the  true  habitation  of  those  regions  of  space,  through  which  he  is 
bearing,  and  has  lately  borne  his  plahets,  we  koow  little.  But  if  we  look  back, 
and  see  the  richness  of  those  regions  he  has  left  behind,  and  then  look  on  and 
Bee  the  richness  of  those  regions  towards  which  he  is  wending  his  way,  the 
conception  is  suggested  that  now  he  is  wending  his  way  through  a  relatively 
barren  district,  and  that  he  has  left  and  will  again  revisit  more  glorious  star 
depths.  The  path  of  the  sun  is  inclined  at  an  angle  of  63^  to  the  plane  of  the 
earth's  orbit  and  with  15  in  advance  of  Capricomus. 

He  travels  nearly  as  fast  as  the  earth  travels  round  the  sun,  at  about 
three  or  four  miles  a  second,  and  therefore  the  earth  moves  in  a  skew  spiral 
or  heliooidal  path. 
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Beside  the  bhh,  all  the  other  stars  more  ia  spaoe  in  a  somewhat  similar 
maimer.  The  direction  of  many  stars  has  been  noticed,  and  it  is  seen  that 
many  stars  travel  together,  for  instance,  5  out  of  the  7  large  stars  of  Ursa 
Major  trayel  in  the  same  direction,  while  the  other  two  travel  in  an  opposite 
direction.  The  stars  which  are  risible  to  the  naked  eye  are  said  to  be  of  one 
of  the  first  six  orders  of  magnitude,  21  of  the  brightest  like  8irias  or  Aldebaran 
are  called  stars  of  the  first  magnitude,  60  not  c^xdtQ  so  bright,  like  the  Pole 
star,  or  a  Centanri,  are  said  to  be  of  the  2nd,  and  so  on  to  the  sixth.  These 
divisions  however  are  quite  arbitrary. 

The  stars  appear  always  in  the  same  relative  positions.  This  fact  was 
known  to  the  ancients  who  mapped  them  out  in  figures  of  men  and  beasts,  etc., 
this  classification,  although  uncouth  and  unscientific,  is  one  of  the  best  helps 
we  yet  have  to  a  knowledge  of  them.  The  usual  way  of  mapping  them  out  is 
on  a  celestial  globe.  On  this  globe  however  the  stars  are  drawn  the  reverse 
of  what  they  appear  in  the  sky,  and  so  it  is  difficult  to  recognise  them. 

The  length  of  my  paper  forbids  that  I  should  give  the  whole  of  the  con- 
stellations, but  I  have  said  enough  to  give  you  a  general  idea  of  their  immensity ; 
and  I  think  there  is  nothing  that  can  g^ve  such  a  good  idea  of  the  might  and 
majesty  of  the  GK)d-head  or  of  the  insignificance  of  man,  as  the  study  of  this 
vast  and  important  subject. 

ECLIPSE  OP  THE  MOON. 


On  Tuesday,  February  27  th,  1877,  a  total  eclipse  of  the  moon  took  place.  The 
moon  began  to  be  obscured  shortly  before  it  appeared  above  the  horizon,  hot  on 
account  of  the  thickness  of  the  atmosphere,  it  was  not  to  be  seen  till  a  quarter 
to  six,  and  when  about  five-sixths  of  it  was  already  covered.  At  half -past  six 
the  total  phase  began,  but  then  a  curious  phenomenon  presented  itself ;  a  large 
portion  of  the  moon's  disc,  especially  the  right  side  about  30^  from  the  vertex, 
assumed  a  dark  red  colour  which  gradually  extended  downwards  till  at  a 
quarter  past  seven,  the  time  of  the  middle  of  the  eclipse,  the  whole  of  the 
moon's  disc  except  a  little  in  the  centre  had  this  peculiar  tint.  This  red  light 
is  owing  to  the  sun's  rays  of  light  which  fall  on  the  atmosphere  of  the  earth, 
and  get  refracted  on  to  the  moon ;  and  the  colour  is  red  because  the  vapours 
in  the  earth's  atmosphere  have  the  power  of  absorbing  the  green  rays  of  light 
and  letting  the  red  pass  through.  After  a  quarter  past  seven,  as  might  be 
expected,  exactly  a  reverse  process  took  place,  until  the  colour  at  last  disap- 
peared on  the  left  side  about  150°  from  the  vertex.  The  total  phase  ended 
at  about  8  o'clock  when  a  luminous  orescent  appeared  on  the  left ;  a  few 
minutes  afterwards,  it  presented  the  appearance  of  a  new  moon  about  8  days 
old|  and  bj  nine  doUxk  it  was  wholly  nnoovered. 
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The  magnitiidA  of  the  eclipse  w«a  0*76  of  the  moon's  diameter  and  ii  is 
the  beet  we  sliall  haye  for  at  leasfe  40  or  50  jeaxs.  The  moon  was  risible 
daring  ihif  whole  time  of  the  total  phase. 


MBBTING  HELD  FEBRUARY  22nd,  1877. 


G.  H.  Dawson,  Esq.,  deliirered  an  interesting  leofcore  on  the  Sagaoitj  of 
Dogs. 

After  allnding  to  some  of  the  stories  of  dogs  in  anoient  literature, 
especially  that  of  Uljsses'  dog  remembering  him  on  his  return,  when  every- 
one else  conld  not  recognise  him,  it  was  onrions  to  notice  how  few  stories  of 
dogs  there  are  in  the  Bible  and  in  good  literature,  though  in  some  ways  the 
dog  may  be  considered  on  a  level  with  man  in  intelligence.  The  following 
stories  of  dogs  to  confirm  this  statement  are  taken  from  what  may  be  considered 
reliable  authorities,  and  no  anecdote  will  be  mentioned  to  which  there  may  be 
considered  any  reasonable  doubt. 

The  first  class  of  anecdotes  will  relate  to  the  fact  of  Dogs  at  times  not 
only  knowing  money,  when  they  see  it,  but  also  its  value.  A  dog  at  Greenwich 
Hospital  used  to  receive  regularly  as  a  pension.  Id.  a  day  $  as  soon  as  this  was 
given  to  him  he  would  go  off  to  a  cook-shop  and  buy  two  half-penny  worths 
of  meat,  as  he  had  found  that  he  could  procure  more  for  it  in  that  way  than  if 
he  received  a  pennyworth  at  o ace.  Another  dog  used  to  beg  for  money  and 
on  receiving  a  penny,  he  would  go  to  the  confectioner's  and  buy  a  particular 
kind  of  bread,  refusing  any  other  kind  that  might  be  offered  him.  It  must 
be  observed  that  such  stories  almost  invariably  refer  to  retrievers,  though 
some  few  Scotch  stories  also  illustrate  this  fact. 

Another  peculiarity  is  that  dogs  frequently  know  when  it  is  Sunday,  and 
will  not  even  attempt  to  go  out  with  the  family  on  that  day. 

Another  peculiarity  is  that  they  occasionally  know  words  when  they  hear 
them,  even  when  not  spoken  to  them.  On  one  occasion  during  the  Church 
Service,  when  several  turnspit  dogs  were  present,  the  word  "  Spit "  occurred 
in  the  Lesion,  whereupon  all  the  dogs  at  once  rose  up  and  went  out  of  Church. 

Again :  a  dog  belongin^^  to  a  Scotch  farmer  was  apparently  asleep  before 
the  fire,  when  the  farmer,  who  was  talking  to  a  stranger,  said  in  the  c  urse  of 
oonversition  without  altering  his  voice  '  tho  cow  is  among  the  cabbages," 
whereupon  the  dog  at  once  got  up,  jumped  through  an  open  window,  went  to 
the  field  and  not  finding  the  oow  there  visited  the  cowshed,  and  seeing  all 
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Mkf e,  letnmad  ftnd  lay  down  again  before  the  fire.  This  was  done  8  timesi  till 
at  last  the  dog  merel/  got  up  when  the  wordfl  were  repeated,  and  looking 
ont  of  window  and  eeeing  all  lafe,  returned  to  the  fire  again.  Snoh  itoriea 
are  very  oommonlj  told  of  Sheep  Dogs. 

Some  insfcinets  are  peooliar  to  oertain  breeds  of  dogs ;  thus  among  sport- 
ing dogs,  pointers  will  stay  motionless  the  moment  game  is  detected,  and  will 
remain  in  the  same  position  for  an  immense  time  if  the  birds  do  not  stir,  even 
for  hours.  One  dog  whilst  getting  oyer  a  gate  heard  the  gun  go  ofC  jast  as  it 
was  at  the  top,  and  there  it  remained  till  oalled  ofE.  Setters  again  hare  their 
peouliarities,  though  of  a  different  kind,  and  well-traioed  dogs  when  out 
together  will  eaoh  follow  his  own  peculiarity.  One  old  Setter,  out  with  a 
yoang  pointer  whioh  had  not  been  properly  trained,  was  obserred  to  correct 
the  pointer  and  show  him  what  to  do,  and  then  return  to  its  own  duties,  but 
this  is  a  peculiarly  rare  incident. 

Dogs  hare  again  a  powerful  instinct  of  lore  for  home,  and  many  are  the 
stories  of  the  maryellous  manner  in  whioh  they  will  find  their  way  home,  eren 
when  it  seemed  impossible  for  them  to  find  it. 

In  fact  so  numerous  are  the  stories  of  instinct  that  any  dog  of  a  good 
breed  is  snre  to  afford  examples,  and  will  prove  a  fit  subject  of  study  and 
observation. 

Mr.  Bill  mentioned  the  case  of  his  own  dog  who  nearly  killed  herself  by 
over-ezertion  in  "  singing,"  this  accomplishment  consisting  of  standing  on  her 
hind  legs  and  giving  a  prolonged  howl,  for  the  sake  of  a  piece  of  sugar,  of 
which  she  was  particularly  fond.  Other  stories  of  her  showed  that  her 
appreciation  of  Sunday  was  by  no  means  strong,  and  her  power  of 
discrimination  very  slight  in  some  particulars.  Mr.  Bell  also  pointed  out 
that  these  oases  of  instinct  were  hardly  'in  accordance  with  Darwin's  Theory 
of  the  development  of  the  intellect.  Instinct  is  limited :  we  can  teach  a  dog 
to  do  oertain  things,  but  only  those  things,  e.g.,  a  atiter  can  do  one  thing 
and  only  that,  and  any  amonnt  of  edacation  will  not  enable  it  to  do  more : 
with  human  beings,  a  man  can  be  trained  to  different  professions  or  trades 
or  occupations  according  as  he  is  taught  in  his  younger  days,  the  result  de« 
pending  not  on  the  limitation  of  the  capacity  of  the  mind,  but  of  the  instruc- 
tion imparted. 

The  PRESIDENT  remarked  that  all  these  stories  mnst  be  taken  with  great 
caution,  a  colouring  often  being  given  to  them  unintentionally  by  the  narrator. 

The  President  exhibited  a  fine  specimen  of  a  Qaeen  Termite,  and  also 
specimens  of  a  Centipede  and  a  Locust  from  Brazil. 

There  were  45  persons  present,  including  the  Kev.  G.  C.  Bell ;  2  Hon. 
Members,  18  Members,  and  25  Visitors. 


17 
MEETING  HELD  MABGH  ISts,  1877. 


This  Meeting  had  been  postponed  from  March  8ih.  G.  F.  Bodwell,  Esq.,  read 
a  paper  on  the  Atomio  Theory  of  Lncretias,  after  whioh  some  coins,  found 
at  Mildenhall  and  presented  to  the  Society  by  Mr.  Chivers,  were  exhibited.  A 
case  had  also  been  pnt  on  the  table  for  the  Exhibition  of  any  objects  of 
interest,  whioh  members  might  feel  inclined  to  put  into  it :  on  the  present 
occasion  there  were  a  fine  Bang- Grab;  wood  coloured  green  by  a  fungus 
(Ptnta  <Bnigino8a)  ;  and  a  few  "  first  eggs  "  of  the  year. 

There  were  44  persons  present,  among  them  Mr.  Boll,  Mr.  Upootti  and 
Mr.  Thompson ;  3  Hon.  Members,  13  Members,  and  28  Yisitors. 

LUCRETIUS  AND  THE  ATOMIC  THEORY. 

I  SHOULD  scarcely  have  yentnred  to  talk  to  you  this  evening  abont  so  dry  and 
apparently  nnpromising  a  subject  as  the  Atomio  Theory,  had  it  not  been 
suggested  to  me  by  Mr.  Thompson,  that  as  many  of  you  were  reading 
Lucretius  last  Term,  and  as  in  so  doing  you  made  the  acquaintance  of  a 
tiieory  which  has  in  some  form  or  other  always  been  accepted  and  adopted  by 
science,  it  might  be  interesting  to  discuss  it  from  a  scientific  aspect  alone. 
This  is  indeed  one  of  those  rare  instances  in  which  a  classical  subject  and  a 
subject  of  science  can,  to  some  extent  at  least,  go  hand  in  hand.    But  I  do 
feel  that  after  the  Epicurean  and  Lucretian  dainties  to  which  you  hare  sat 
down  week  by  week,  this  will  indeed  be  a  Barmecide's  feast,  or  rather  let  me 
hope  that  when  the  covers  are  raised  the  dishes  will  not  be  found  altogether 
empty.  Perhaps  the  repast  may  be  better  likened  to  that  which  the  physician  set 
before  his  gouty  patient  surfeited  with  good  things,  who  having  been  reduced 
to  the  extremity  of  hunger  by  a  long  fast,  at  length  found  himself  seated  at 
what  appeared  to  be  a  plentiful  repast,  but  beheld  with  dismay  when  the 
covers  were  raised  that  the  principal  dishes  were  biscuits,  raisins,  and  cheese, 
good  wholesome  food  indeed,  but  a  great  contrast  to  his  former  luxuries.    So 
you  have  been  surfeited  these  many  weeks  with  the  beauties  of  language  and 
of  style,  the  vigorous  and  clear  exposition,  of  Lucretius,  while  I  can  only  offer 
the  dry  details  of  a  theory  which,  having  been  introduced  into  all  the  princi- 
pal systems  of  the  Universe,  has  now  become  a  permanent  feature  in  science. 
Nothing  can,  as  a  rule,  be  more  malapropoa  than  an  attempt  to  expound 
philosophy  or  science  in  the  language  of  poetiy.    You  cannot  put  the  hard 
bullying  facts  of  science  into  flowing  rhyme.    In  poetry  the  imagination 
ought  to  wander  fancy-led  into  regions  the  most  unreal  and  visionary. 
Science  weights  the  wings  of  the  imagination,  and  drags  it  down  to  earth.  It 
substitutes  bare  proven  facts  for  aSry  flights.    The  divine  o^fi<ttiU  cannot 
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breathe  graoefnl  life  into  a  hard  law  of  science.    We  all  exclaim  with  the 
poet: — 

**  When  science  from  creation's  face 

Enchantment's  veil  withdraws, 
What  lovelj  visions  yield  their  place 
To  cold  material  laws." — Cam^JM. 
and  again — 

"  Do  not  all  charms  fly 
At  the  mere  tonch  of  cold  philosophy  P 
There  was  an  awfnl  rainbow  once  in  heayen : 
We  know  her  woof,  her  teztnre ;  she  is  given 
In  the  dnll  oatalogne  of  common  things. 
Philosophy  will  clip  an  angel's  wings, 
Conquer  all  mysteries  by  role  and  line. 
Empty  the  haunted  air  and  gnomM  mine." 

Keats. — Lamia, 
Lncretins  himself,  early  in  his  poem,  declares  that  his  intention  is  to 
divest  actions  attributed  to  the  gods  of  their  superstitious  aspect,  and  to 
account  for  them  by  simple  natural  causes.  The  charming  old  myths  were 
to  be  robbed  of  their  poetry,  and  a  materialistic  explanation  was  to  take  their 
place : — "  A  man  of  Greece,"  he  says,  "  was  the  first  that  dared  to  raise 
mortal  eyes  against  religion,  and  first  to  make  a  stand  against  her.  Him  neither 
tales  of  gods,  nor  thxmderbolts,  nor  heaven  itself  with  its  threatening  roar, 
repressed,  but  roused  the  more  active  energy  of  his  soul,  so  that  he  showed 
desire  to  be  the  first  to  break  the  close  bars  of  nature's  portals." 

Many  years  before  this  there  had  been  a  popular  demonstration  in  the 
streets  of  Athens  because  the  thunderbolts  of  Zeus  were  referred  to  the 
common  fire  produced  by  the  collision  of  clouds.  Lucretius  does  not  leave 
us  in  any  doubt  as  to  his  intention.  His  object  from  first  to  last  is  to  sub- 
stitute '  cold  material  laws '  for  the  works  of  the  gods.  "  Wilt  thou  too,"  he 
exclaims,  "  overcome  by  the  frightful  tales  of  Poets,  ever  seek  to  turn  away 
from  me  P  " 

In  attempting  to  expound  philosophy  and  science  in  a  poem  Lucretius 
has  set  an  example  which  has  not  been  often  followed  from  the  very  unsuit- 
ability  of  the  method.  At  this  moment  I  can  think  of  but  two  instances  in 
which  poetry  has  lent  itself  to  the  interpretation  of  science : — the  one  in  the 
case  of  the  TraciaJlAis  d§  Sphcera  of  Greorg^  Buchanan ;  the  other  in  that  of  a 
poem  by  an  early  ItaJian  physician,  setting  forth  in  many  hundred  lines  of  (it 
is  said)  not  inelegant  Latin,  the  nature  of  one  human  disease. 

Lucretius  however  is  more  a  poet  than  a  philosopher.  Although  ham- 
pered by  dry  details  of  f aotSi  incapable  of  much  poetic  colouring,  he  brings 
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Ids  subject  into  a  bold  and  Btriking  relief,  and  places  it  before  the  mind  with 
great  power  of  description,  and  with  as  forcible  an  imagery  as  the  subject 
win  permit. 

For  another  reason,  Lncretins  will  be  remembered  rather  as  a  poet  than 
as  a  philosopher — his  philosophy  is  not  original.  There  is  not  one  original 
idea  in  all  Lncretins,  and  in  most  things  he  simply  repeats  ideas  which  were 
originated  three  centuries  earlier.  There  never  was  an  original  system  of 
philosophy  among  the  Bomans ;  they  borrowed  everything  from  the  Greeks. 
It  was  thns  says  Ferdinand  Hoefer  "  que  la  Qr^ce  conqoit  Bome."  Lncretins 
fuDy  admits  the  noveliy  of  his  subject  as  far  as  the  Bomans  were  concerned. 
"  Nor  does  it  escape  my  consideration  "  he  writes,  "  that  it  is  difScult  to  explain 
in  Latin  Terse  the  profound  discoveries  of  the  Greeks,  especial^  since  we 
must  treat  of  much  in  novel  words,  on  account  of  the  poverty  of  our  laagpuige^ 
and  the  novelty  of  the  subjects." 

Let  us  see  to  what  extent  there  is  anything  original  in  the  Atomio 
Theozy,  as  expressed  by  Lucretius. 

Mr.  Colebrook  in  some  very  interesting  essays  "  on  the  Philosophy  of  the 
Hindus  "  (published  in  the  TrwruacbUms  of  the  AsiaUc  Society),  has  pointed 
oat  that  an  Atomic  Theory  existed  among  the  Hindus  so  early  as  800  B.O. 
KanMa  the  founder  of  the  Nyaya  system  of  Hindu  philosophy,  maintained 
that  all  material  substances  exist  primarily  as  atoms,  secondarily  as  aggregates 
of  atoms.  Atoms  are  eternal,  aggregates  are  transient.  Atoms  are  invisible, 
and  simple.  The  particles  of  dust  in  a  sunbeam  which  are  the  most  minute 
of  visible  things  are  made  up  of  several  atoms.  The  first  compound  consists 
of  two  atoms ;  and  the  utmost  sub-division  of  compound  substances  pursued 
to  the  last  degree  brings  us  to  the  atom,  which  is  simple.  When  atoms  are 
separated  dissolution  of  the  world  takes  place;  at  its  renovation  the  atoms 
oome  together  again  to  form  air,  then  fire,  then  water,  afterwards  earth ;  then 
the  body  and  its  organs,  ultimately  the  whole  world. 

Pure  philosophy  flourished  in  India  long  before  the  rise  of  Greek 
philosophy,  and  we  must  not  be  surprised  at  finding  an  atomic  theory  in  that 
\  country  at  so  early  a  date.  Some  of  the  Hindu  philosophers  anticipated 
Berkeley  and  argued  against  the  existence  of  a  material  world;  a  theory 
which  has  been  revived  again  in  our  time  by  Faraday,  who  reduces  aQ  matter 
to  **  centres  of  force,"  or  at  least  suggests  the  possibility  of  such  a  thing. 

In  somewhat  later  Hindu  philosophy  we  find  not  only  the  idea  of  the 
atom  but  also  of  an  attractive  force  associated  with  it.  The  following  extract 
exemplifying  this,  is  given  by  Sir  William  Jones,  from  the  poem  of  *'  Shi'ri'n 
and  Ferhidy  or  the  Divine  Spirit,  and  a  human  soul  disinterestedly  pious  ": — 
**  There  is  a  strong  propensity  which  animates  every  atom,  and  attracts  the 
minutest  partide  to  some  particular  object.    Search  this  Universe  from  its 


Base  to  its  snimnit,  from  fire  to  air,  from  water  to  earth,  from  all  f>elow  the 
moon,  to  all  above  the  celestial  spheres,  and  thon  wilt  not  find  a  corpnscle 
destitute  of  that  natural  attractibility.  ThiB  very  point  of  the  first  thread  in 
this  apparently  tangled  skein  is  no  other  than  such  a  principle  of  attraction, 
and  all  principles  beside  are  void  of  a  real  bafiis.  From  such  a  propensity 
arises  every  motion  perceived  in  heavenly  or  in  terrestrial  bodies ;  it  is  a 
disposition  to  be  attracted  which  tanght  hard  steel  to  msh  from  its  place  and 
rivet  itself  on  the  magnet ;  it  is  the  same  disposition  which  impels  the  light 
straw  to  attach  itself  firmly  to  the  amber ;  it  is  this  quality  which  gives  every 
substance  in  Nature  and  tendency  towards  another,  and  an  inclination  forcibly 
directed  to  a  determinate  point." 

Putting  aside  (for  want  of  sufficient  evidence)  the  claims  of  l^osohus,  the 
Fhenician,  to  have  been  the  founder  of  &n  atomic  theory  in  pre-Homerio 
times ;  and  omitting  from  our  list  the  Pythagoreans,  (whose  monads  if  they 
were  corpuscular,  were  indeed  no  more  nor  less  than  atoms,)  we  come  to 
LeukippoB  the  founder  of  the  Atomic  Theoiy  of  the  Qreeks.  Posidonius  the 
Stoic  ascribes  the  theory  to  Moschus.  Cicero  in  one  place  calls  Demokritos 
the  author  of  the  atomic  theory,  and  in  another  place  Leukippos,  but  he 
affirms  that  the  former  extended  the  views  of  the  latter. 

Ko  work  of  Leukippos  has  come  to  us,  but  his  tenets  have  been  passed 
down  by  succeeding  philosophers,  they  are  in  the  main  as  follows : — 

Atoms  are  the  principles  of  all  things,  the  Universe  is  infinite,  and 
is  partly  a  plenum  and  partly  vacuum  *,  the  world  is  formed  by  atoms 
falling  into  the  vacuum,  and  becoming  entangled  the  one  with  the  other. 
Out  of  the  infinite  a  vast  number  of  atoms  of  all  shapes  and  sizes  was  carried 
into  the  vacuum ;  these  atoms  struck  against  each  other,  and  rolled  over  each 
other,  and  became  endowed  with  g^yratory  motion,  '^hich  led  to  a  separation 
of  such  nature  that  similar  atoms  came  together,  and  thus  was  the  world 
formed. 

Demokritos  was  a  pupil  of  Leukippos  and  not  only  adopted  but  extended 
his  theory ;  he  is  also  said  to  have  studied  under  Anaxagoras.  He  travelled 
in  Bgypt  and  Chaldsea,  some  say  in  India,  and  it  is  possible  that  the  atomic 
theory  as  developed  by  him  may  have  been  derived  more  or  less  completely 
from  those  countries.  He  wrote  largely  on  various  physical  subjects  and  on 
atoms.     The  following  are  some  of  his  principle  tenets : — 

The  Principles  of  all  things  are  atoms  and  a  vacuum :  the  one  solid  and 
fun,  the  other  empty.  Atoms  are  infinite  in  number ;  the  vacuum  is  infinite 
in  extent.  Atoms  possess  figure  and  magnitude:  as  to  their  figure  it  is 
infinite  in  variety ;  angular,  globular,  square,  pointed,  hooked,  crooked.  As 
to  their  magnitude  they  are  invisible  by  reason  of  their  smallneBS ;  indivisible 
by  reason  of  their  solidity ;  impaBsifcle  and  unalterable. 


According  to  Plutarch,  Epicnms  added  weight  to  the  atoms  of  Demobritotf, 
bat  Aristotle  affirms  that  Demokritos  beliered  one  atom  to  be  heavier  than 
another  according  as  it  was  larger  than  the  other.  Atoms  hare  no  other 
qualities,  neither  heat  nor  cold,  nor  colour,  nor  taste.  Atoms  are  yoid  of 
qualities. 

The  atoms  are  in  perpetual  motion  in  the  vacuum  which  is  infinite  in 
oztent.  The  motion  existed  from  aJl  eternity.  The  motion  is  oblique  accord- 
ing to  Demokritos,  but  according  to  Epicurus  atoms  have  a  two-fold  motion, 
direct,  and  oblique.  The  atoms  being  carried  into  this  void  space,  collide, 
rebound,  separate  from  each  other,  or  associate  with  each  other  by  entangle- 
ments and  out  of  these  various  actions  all  things  are  formed. 

The  rapid  motion  of  the  atoms  is  caused  by  a  "  necessity  *'  Stobssus  in 
m  quite  unintelligible  sentence  says ;  "  This  necessity  is  fate,  and  justice,  and 
the  providence  which  made  the  world,  which  is  no  other  than  the  resistance 
and  percussion  of  matter." 

Just  as  a  tragedy  and  comedy  are  made  up  of  the  same  letters,  so  are  all 
things  made  up  of  the  same  atoms  differently  arranged. 

Spicurus  says  the  universe  consists  of  body  and  vacuum,  and  we  cannot 
conceive  any  third  nature. 

The  vacuum  can  neither  suffer  nor  act,  but  can  only  afford  a  free  motion 
to  bodies  passing  through  it. 

Bodies  we  can  see  and  feel,  and  that  vacuum  must  also  exist  is  evident, 
otherwise  bodies  would  neither  have  any  place  in  which  to  be,  nor  any  place 
in  which  to  move. 

If  all  were  full,  all  things  must  be  immoveable,  for  no  one  thing  could 
move  without  pushing  forward  all  other  things,  and  without  the  vacuum  no 
place  would  remain  into  which  things  could  be  thrust. 

Apropos  of  this  Lucretius  brings  f or?rard  his  argument  of  the  fish 
(I.  line  872).  Some  say  that  water  yields  to  fishes  pushing  forward  in  it, 
while  it  closes  so  soon  as  they  pass  into  the  forward  place,  and  the  plenum  is 
undisturbed.  But  they  do  not  recognise  the  fact  that  the  first  impulsion 
forward  of  the  fish  could  not  take  place,  if  space  were  everywhere  full  because 
there  would  be  no  place  either  before  or  behind  into  which  the  water  could 
be  moved.  We  must  therefore  assume  that  there  are  little  spaces  in  all 
things,  especially  in  fluids  into  which  particles  driven  forward  may  be 
received : — "  We  must  deny  motion  to  all  bodies  whatsoever,  or  we  must 
admit  that  vacuity  is  more  or  less  inherent  in  all  material  substances,  whence 
everything  that  moves  derives  the  first  commencement  of  its  motion."  The 
fallacy  of  this  reasoning  from  the  standpoint  of  modem  science  is  sujBiciently 
obvious.  The  argument  is  to  prove  that  matter  is  not  absolutely  continuous) 
sod  by  Taeuum  Luoretiiui  heie  eridently  means  tiie  spaces  between  the  aifcOBUi 


of  bodies.  If  he  applies  the  same  argnment  to  solids,  liquids,  and  gases,  and 
and  assnmes  an  equal  continnity  of  matter  in  each  to  constitute  a  plennm, 
he  is  right  in  assimiing  that  all  motion  of  every  kind  wonld  be  impossible, 
and  the  argument  of  the  fish  becomes  more  intelligible. 

The  universe  is  infinite  and  has  no  boundary ;  it  contains  all  space,  and 
has  no  extremity.  Let  us  imagine  an  extremity,  and  suppose  a  man  to  be 
placed  there  who  forcibly  throws  a  dart  towards  its  surface,  then  the  dart 
will  either  go  forward,  or  will  remain  motionless.  Now  it  is  obvious  that  if 
it  goes  forward  there  is  a  place  beyond,  and  the  extremity  is  not  there ;  while 
if  it  remains  motionless  there  is  a  something  beyond  which  hinders  the 
motion  :  thus  in  either  case  we  have  not  attained  the  actual  extremity. 

**  The  largest  atom  is  not  visible  to  the  sight "  :  thus  the  atomists  re- 
cognised differences  of  size  in  their  atoms.  But  although  beyond  the  sense 
of  sight,  it  has  a  certain  magnitude ;  the  larger  order  of  magnitudes  are  alone 
excluded  from  it.  The  fact  of  its  invisibility  does  not  do  away  with  its 
existence,  for  wind,  heat,  cold,  and  sound  are  equally  invisible  but  they  have 
a  real  existence.  Moreover  we  cannot  see  the  particles  of  moisture  which 
make  linen  damp,  or  the  particles  worn  from  a  plough  share,  or  a  stone 
hollowed  by  dropping  water,  or  the  particles  by  which  plants  and  «>.Tiinift.la 
grow.    In  the  motes  in  a  sunbeam  there  are  thousands  of  atoms. 

As  to  the  shape  of  atoms  there  are  not  so  many  differences  in  the  shapes 
of  concrete  things  as  in  those  of  the  atoms  which  compose  them ;  they  are 
round,  oval,  lenticular,  flat,  gibbous,  oblong,  conical,  hooked,  smooth,  rough, 
bristly,  quadrilateral,  Ac.,  both  regular  and  irregular.  There  is  an  infinite 
number  of  each  kind  of  shape  of  atom.  Although  of  irreg^ular  shapes  we  must 
not  conceive  that  atoms  have  ever  been  broken  or  worn  away,  they  are  in- 
finitely hard. 

Atoms  gravitate.  They  are  perpetually  moving  or  striving  to  move,  and 
the  motion  is  conferred  by  the  external  impulse  of  gravity.  Atoms  have  a 
twofold  motion,  one  due  to  gravity,  that  is  their  own  weight ;  the  other  due  to 
percussion  and  reflection ;  for  when  two  atoms  collide  they  rebound  from 
each  other.  If  atoms  always  moved  straight  downwards  with  the  same 
Telocity  they  would  never  collide  hence  we  must  assume  that 
they  are  moved  a  little  aside,  whence  follow  frequent  collisions.  The 
"  agitation  or  inward  palpitation  "  of  the  atoms  of  which  Lucretius  speaks 
would  seem  to  correspond  more  or  less  to  what  we  call  vi&rotion,  that  is  a 
backward  and  forward  motion  of  atoms  among  themselves.  The  motion  of 
atoms  is  infinitely  swift;  they  pass  through  all  imaginable  space  in  a 
moment : — ^presumably  if  they  do  not  often  collide. 

Atoms  are  the  principles  and  first  matter  of  all  things.  By  an  '*  inoonsiderate 
and  casual  motion  "  they  rushed  in  multitadeB  into  the  plaoe  where  the  world 


now  18 ;  tiien  thej  fastened  upon  one  another  and  preeently  prodnoed  a  great 
heap,  in  which  great  atoms  were  mingled  with  smaU,  smooth  with  rough, 
romid  with  eqnare.  Then  the  heaviest  began  to  settle  down,  and  the  smaller 
lighter  atoms  were  consequently  extruded  and  carried  upwards.  These 
▼arions  motions  led  to  a  good  deal  of  repercussion  and  reyerberation, 
and  by  this  means  hearen  was  generated.  Certain  atoms  of  the 
same  nature  which  were  pushed  upwards  formed  the  sun,  moon,  and  stars ; 
those  which  settled  down  formed  the  earth.  The  minuter  creation  of  the 
parts  of  the  earth,  the  m^ittulI^  vegetable,  and  mineral  kingdoms  is  so  incom- 
prehensible that  I  forbear  to  quote  it.  When  primary  atoms  are  in  close 
continuity  hard  solids  such  as  metals  and  stones  are  produced,  when  they  are 
far  apart,  liquids  and  vapours.  Atoms  alone  are  immutable  and  eternal. 
The  various  forms  of  matter  in  the  world  compounded  of  these  elementary 
atoms,  undergo  perpetual  decomposition  and  change;  they  split  up  into 
their  original  atoms,  and  these  again  form  new  compounds.  The  world 
itself  is  a  compoxmd,  and  is  fed  by  the  streams  of  atoms  floating  through 
the  infinity  of  space;  hence  it  also  must  one  day  perish,  and  new  worlds 
win  rise  upon  its  ruins. 

Such  in  brief  is  the  atomic  theory  as  set  forth  by  Lucretius.  It  had  long 
pervaded  earlier  Greek  philosophy ;  we  value  it  in  the  poem  of  Lucretius 
because  we  there  find  it  in  a  continuons  and  complete  form,  expressed  in  a 
most  vigorous  and  fervid  manner.  A  great  cosmic  theory  permits  itself  to 
be  expounded  by  the  poet  far  better  than  the  details  of  any  one  particular 
scheme  or  science.  There  is  more  scope  for  the  imagination  in  dealing  with 
nniversals  than  in  dealing  with  particulars.  The  chief  merit  of  Lucretius  lays 
in  his  complete  expression  of  the  theory  as  it  then  existed,  in  bold  earnest 
language,  rather  than  in  any  orig^ality.  The  latter  he  had  not ;  yet  he  takes 
much  credit  to  himself  for  his  work,  and  must  surely  have  been  the  most  con- 
ceited of  men.  "  Nor  does  it  escape  my  knowledge,"  says  he  (I — ^1.  922), 
"  how  obscure  these  matters  are ;  but  the  great  hope  of  praise  has  struck  my 
heart  with  her  powerful  thyrsus,  and  has  at  the  same  time  infused  into  my 
breast  a  pleasing  love  of  the  Muses,  with  which  inspired  I  now  wander,  in 
vigorous  thought,  over  the  trackless  regions  of  the  Pierides,  trodden  before 
by  the  foot  of  no  poet.  It  delights  me  to  approach  the  untasted  fountaias, 
and  to  drink,  and  it  transports  me  to  pluck  the  fresh  flowers,  and  to  obtain  a 
distinguished  chaplet  for  my  head  from  those  groves  whence  the  Muses  have 
hitherto  veiled  the  temples  of  no  one.  In  the  first  place  because  I  give  in- 
structions Concerning  mighty  subjects,  and  proceed  to  free  the  mind  from  the 
closely-confining  shackles  of  religplon ;  in  the  next  place,  because  I  compose 
such  lucid  verses  concerning  so  obscure  a  subject,  touching  everything  with 
the  grace  of  poetxy." 


Ffiof •  Yeiioh,  of  Glasgow,  in  hiB  recently  pnbliahed  emay  on  LnoretiiiB 
(1875),  asserts  that  the  De  Natwra  Berum  "  is  the  one  poem  of  antiquity  that 
haa  for  its  distinctiye  snbjeot  the  phenomena  of  nature ;  and  it  is  the  one 
olassioal  poem  whioh  shows  a  greater  direct  interest  in  outward  nature  than 
in  human  feeling  or  action."  This  is  not  to  be  wondered  at  when  we 
remember  how  far  more  completely  studies  of  human  character  and  action, 
lend  themselres  to  poetic  treatment  than  the  phenomena  of  nature.  The 
same  author  goes  on  to  make  the  somewhat  bold  assertion  that  "  there  is  no 
one  in  the  whole  series  of  ancient  Boman  writers,  in  poetry  or  prose,  who  can 
be  placed  alongside  of  Lucretius,  for  the  union  of  high  speculatiYe  power, 
deep  moral  earnestness,  and  imagination  that  rises  to  the  loftiest  reaches  of 
awe  and  grandeur."  Howeyer  this  may  be,  there  can  be  no  doubt,  we  think, 
that  a  finely  described  dramatic  incident  in  the  career  of  one  human  life  may 
surpass  in  interest  the  grandest  description  of  nature.  There  is  nothing  in 
Lucretius  that  impresses  us  so  much  as  some  of  the  more  dramatic  incidents 
described  in  the  Xtkeid ;  and  it  will  surely  be  confessed  that  if  the  verses  of 
Yirgil  are  less  powerful  than  those  of  Lucretius,  they  are  less  rough,  and 
more  finished  and  artistic. 

For  Lucretius  has  been  claimed  a  great  breadth  of  conception ;  his  ideas 
of  time,  and  space,  and  infinity,  are  said  to  be  full  and  daringly  speculatiye ; 
but  surely  his  remarks  on  the  **  infinite,"  and  on  a  boundless  space,"  do  not 
much  assist  the  mind,  to  realise  what  they  are ;  and  the  desoiiption  of  a 
descent  into  Hades,  by  a  better  poet  and  worse  philosopher  will  more  power- 
fully aiSeot  us.  And  ttpropos  of  Prof.  Yeitches'  remark  concerning  the 
"  imagination  that  rises  to  the  loftiest  reaches  of  awe  and  grandeur,"  I  ask 
the  most  fervent  admirer  of  Lucretius  whether,  from  this  point  of  view  alone, 
of  course  fully  recognising  that  the  stand-point  is  different,  there  is  anything 
in  all  the  De  Natura  Renim  that  is  one  half  as  sublime  and  awe-inspiring,  one 
half  as  powerfully  treated  as  the  conclusion  of  the  Edipus  at  Colonos,  is  that 
fine  passage  in  whioh  the  old  man,  having  been  summoned  by  thunder  to  the 
to  the  shades  below,  leads  the  way  to  his  last  home : — 

**  Hither,  by  this  way  come,  for  this  way  leads 

The  unseen  conductor  of  the  dead,  and  she 

Whom  shadows  call  their  Queen.    O  light,  sweet  light 

BaylesB  to  me,  mine  once,  and  even  now 

I  feel  thee  palpable,  round  this  worn  form 

Clinging  in  last  embrace  :  I  go  to  shroud 

The  waning  life  in  the  eternal  Hades." 

(Lord  Lytton*8  translation)* 
Then  when  Edipus  has  led  the  way  to  a  cavern,  and  performed  libations 
from  a  stream,  and  put  on  his  funeral  robes,  a  bodiless  voice  calls  from  the 
earth*' Ho!  SdipuB  come  hither  oome":— 
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"  But  how  the  old  man  perished,  save  the  king, 
Mortal  oan  ne'er  divine ;  for  bolt,  nor  levin, 
Kor  blasting  tempest  from  the  ocean  borne. 
Was  he€ird  or  seen ;  but  either  was  he  rapt 
Aloft  by  wings  divine,  or  else  the  shades, 
Whose  darkness  never  looked  npon  the  snn. 
Yawned  in  grim  mercj,  and  the  rent  abyss 
Engnlf  d  the  wanderer  from  the  nether  world." 

{Lord  LytUm*8  traiulcktion). 
And  thns  the  great  catastrophe  is  magnificiently  bronght  to  a  climax. 

Here  is  a  passage  from  Lncretins  which  Prof.  Yeitoh  (an  able  scholar, 
and  himself  a  poet  translated,  and  which  he  considers  "  one  of  the  most 
poweifol  and  characteristic  in  the  poem."     (B.£.y.  1.  864  et  $9q), 

'*  The  world  is  not  a  solid  nnity. 
Imperishable  ;  there  is  void  in  things ; 
Bnt  not  mere  void  $  and  bodies  fail  not  that 
Perchance  may  rise  ont  of  infinity. 
And  in  strong  sweep  of  eddying  whirl  o'erthrow 
The  smn  of  things,  or  down  npon  it  clash 
Some  other  perilons  disaster  dire  $ 
Nor  does  there  fail  the  space  of  deep  profonnd, 
Wherein  to  broad-cast  rain  down  may  sink 
The  world's  walls :  they  by  other  force  assailed 
May  perish.    Think  not  then  the  g^te  of  death 
Is  closed  against  the  heavens,  the  snn,  or  earth, 
Or  deep  flow  of  the  sea ;  it  aye  with  vast 
Wide  open  gape,  stands  waiting  for  the  world 
If  things  may  die,  they  also  had  a  birth, 
For  mortal  frame  was  ne'er  compact  enongh 
To  spnm  back  throngh  infinite  time  till  now 
The  powerful  strain  of  ages  limitless." 
Lnoretins  did  mnch  to  propagate  the  atomic  theory  of  Epicnros  and  the 
earlier  Greeks,  both  by  collecting  together  the  views  of  his  predecessors,  and 
by  pntting  them  into  vigorons  verse.    We  mnst  remember  moreover  that 
mere  fragments  of  the  writings  of  the  earlier  atomists  remain  to  ns,  so  that 
the  D6  Na^wra  Btrwn  has  conserved  for  ns  a  mass  of  ancient  learning. 

Doring  the  Middle  Ag^s  the  atomic  theory  was  adopted  in  a  more  or  less 
oon^>lete  form,  in  the  few  philosophical  systems  (all  of  very  minor  importance 
which  arose  during  that  period.  One  of  the  fathers  of  modem  philosophy  Des- 
cartes (1696 — ^1660)  devised  and  adopted  a  modified  atomic  philosophy.  The 
physical   philosophy  of    Descartes  is  founded  on  the  hypothesis   that  all 
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matter  origmallj  consiBted  of  squaro  particles,  npon  which  at  the  creation  of 
the  world  two  motions  were  conferred,  the  one  cansing  them  to  rotate  about 
their  own  axes,  the  other  cansing  groups  of  particles  to  revolve  about  a  com- 
mon centre.  During  their  revolution  the  square  particles  gradually  had  their 
angles  wore  down  by  tne  constant  friction,  and  thus  three  elements  or  first 
principles  were  produced.  The  first  element  is  the  dust  produced  by  the 
abrasion  of  the  angles : — Of  this  the  sun,  moon,  and  stars  'are  composed. 
The  second  eXemerU  consists  of  the  spheres  which  remain  when  the  original 
square  particles  have  had  all  their  comers  worn  oS.  perfectly  smooth  : — of 
this  the  atmosphere  and  all  the  matter  between  the  earth  and  the  stars  are 
composed.  The  third  element  consists  of  particles  which  are  neither  round 
nor  square,  but  which  are  partly  worn  smooth,  and  partly  have  their  angles 
remaining : — of  this  the  earth  and  all  terrestrial  bodies  are  composed. 

Lord  Bacon  and  John  Locke  frequently  refer  to  the  small  particles  of 
which  matter  is  made  up.  The  former  defines  heat  as  "not  an  uniform 
expansive  motion  of  the  whole,  but  of  the  small  paHs  of  bodies ;"  again  he 
■ays  "  heat  is  a  motion,  expansive,  restrained,  and  acting  in  its  strife  upon 
the  smaller  particles  of  bodies."  John  Locke  affirms  that  heat  "  is  a  very 
brisk  agitation  of  the  insensible  parts  of  the  object." 

In  fact  during  and  after  the  seventeenth  century  it  was  very  fully  recog- 
nised that  natural  phenomena  take  place  through  the  intervention  of  the  minute 
particles  of  matter,  rather  than  through  that  of  sensible  masses ;  and  this 
most  important  fact  is  recog^nised  more  and  more  fully  every  day. 

The  Montids  of  Leibnitz  (1646 — 1716)  are  derived  from  and  not  dissimilar 
to  the  atoms  of  the  Gh:eek  philosophers.  They  are  individusJ  unities,  in- 
destructible by  any  external  force.  Schwegler  calls  these  monads 
"  metaphysicial  points."  The  universe  is  the  sum  of  the  monads.  Every- 
thing is  an  aggregate  of  monads. 

Neither  Leibnitz  nor  Descartes  admitted  the  full  definition  of  the  atom 
as  given  by  the  Qreek  philosophers.  The  Oartesians  tried  to  prove  that  no 
body  can  be  reaUy  considered  incapable  of  division ;  Leibnitz  asserted  that 
nobody  can  be  absolutely  hard;  for  if  two  absolutely  hard,  and  consequently 
inelastic  bodies,  were  to  collide  they  would  stop  at  once  if  they  possessed 
equal  and  opposite  motions.  Cardinal  Folignac,  in  his  a/nti-Luoretit^s,  adopts 
similar  arguments.  ■ 

The  Abb^  Boscovich  added  the  new  idea  of  repulsion  to  the  atomic 
theories  of  his  predecessors.  According  to  him  matter  is  made  up  of  an  in- 
finite number  of  unextended  indivisible  points,  which  never  touch  each  other 
on  account  of  a  mutual  repulsion  which  exists  between  them  $  and  this  re- 
ptnlsion  increases  with  the  nearness  of  the  atoms  until  at  length  it  becomes  so 
powerful  that  no  force  can  oyercome  it. 
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Newton  has  very  clearly  expressed  his  ideas  as  to  the  confititntion  of 
matter : — **  AQ  things  considered,"  he  says,  "  it  seems  probable,  that  God  in 
the  beginning,  formed  matter  in  solid,  massy,  hard,  impenetrable,  moveable 
partidlee,  of  snch  sizes,  figures,  and  with  snoh  other  properties,  and  in  snch 
proportion  to  space,  as  most  condnced  to  the  end  from  which  he  formed 
them;  and  that  these  primitire  particles,  being  solids,  are  incomparably 
harder  than  any  porons  body  composed  of  them ;  even  so  very  hard  as  nerer 
to  wear  or  break  to  pieces ;  no  ordinary  power  being  able  to  divide  what  God 
himeeTf  made  one  in  the  first  creation." 

In  1806  John  Dalton,  of  Manchester,  published  his  new  system  of  ehemical 
philosophy.  This  system  was  founded  upon  the  application  of  the  Greek 
atomic  theory  to  the  explanation  of  chemical  phenomena.  It  had  been  proTod 
by  Wenzel  and  Bichter  that  bodies  combine  chemically  in  certain  definite 
proportions.    Dalton  assumed:— 

a.  That  the  ultimate  particles  of  all  simple  bodies  are  atoms  incapable 

of  further  division. 

b.  That  these  atoms  are  all  spheres. 

0.  That  each  atom  possesses  a  certain  particular  weight ;  the  same  for 

aQ  atoms  of  any  one  substance,  and  different  for  atoms  of  different 
substances.  Thus  taking  the  atom  of  the  lightest  substance 
(hydrogen)  as  the  unit,  the  atom  of  oxygen  will  be  represented  in 
weight  by  the  number  7,  carbon  by  5,  and  nitrogen  by  6. 

d.  These  are  the  relative  weights,  or  atomic  weights  of  bodies. 

e.  When  bodies  combine  chemically,  the  atoms  unite  to  form  binary 

compounds  as  water  H  +  Oorl  +  7  =  8,  the  weight  of  the 
smallest  mass  of  the  compound  being  the  aggregate  of  that  of  its 
atoms. 

f .  The  atomic  weights  of  all  bodies  are  multiples  of  that  of  hydrogen. 

Sir  Humphrey  Davy  preferred  to  substitute  the  word  proportion  for 
Balton's  word  atom,  while  Dr.  Wollaston  preferred  the  word  equivalent. 

From  Dalton's  researches  arose  three  important  laws  which  form  the 
basis  of  modem  chemistry ;  these  are : 

1.  The  law  of  definite  proportions. 

2.  The  laws  of  multiple  proportions. 

8.  The  law  of  atomic  or  equivalent  proportions.  • 

The  law  of  definite  proportions  assorts  that  the  nature  and  proportions  of 
the  constitutent  elements  in  every  chemical  compound  are  definite  and  in* 
Tariable.  For  example  chalk  or  carbonate  of  lime  in  whatever  crystalline  or 
other  form  it  may  exist,  and  wherever  it  may  be  found,  contains  in  every  100 
porta,  66  parts  of  lime,  and  4A  of  carbonic  acid. 
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The  law  of  multiple  proportions  asserts  that  when  one  element,  say 
oxygen,  unites  with  another,  say  nitrogen,  in  more  proportions  than  one,  the 
quantity  of  O  increases  in  multiplea.  Thus  we  have  N2O,  N2O2,  N2O3,  N20i, 
N2O5.  Now  if  we  assume  the  indivisibility  of  our  atoms,  it  is  quite  clear  why 
we  have  this  kind  of  combination,  for  it  is  impossible  to  halve  the  atom,  and 
if  the  atomic  weight  of  oxygen  be  16,  we  must  add  on  successive  relative 
weights  of  16  of  oxygen  in  passing  from  one  of  the  above  compounds  to 
another.    Thus  we  have 

Na  0  =  28  +   16 

NaOa  »  28  +  82  or  (16X2) 

N2O8  =  28  +  48  or  (16X8) 

Na  O4  =  28  +  64  or  (16  x  4) 

NsOs  =  28  +  80  or  (16X6) 

The  law  of  atomic  or  equivalent  proportions  asserts  that  every  element 
when  it  oombines  with  other  elements  or  displaces  other  elements  from  com- 
bination, does  00  in  a  fixed  proportion,  capable  of  numerical  statement. 

Thus  if  the  atomic  weights  of  silver  =  108,  of  sodium  23,  of  potassium  39, 
and  of  chlorine  36*5,  it  is  found  that  if  103  of  silver  require  35-5  of  chlorine 
to  form  chloride  of  silver  the  one  at  )m  ot  chloride  will  require  23  parts  by 
weight  of  sodiumi  and  39  of  potassium  to  form  the  respective  chlorides  of 
these  bodies.  Or  let  us  talce  a  case  of  double  decomposition ;  a  solution  of 
nitrate  of  sUver  Ag  NO3  (Ag  =  108,  NO3  =  [14  +  16  3]  62),  is  aided  to 
a  solution  of  chloride  of  sodium  (Na  ==  23,  Gl  =  35-5). 

Ag  (108)  ^^-^-^.^^^^  Na  (23)  =  Na  NO3  =  62  +  23  =  85 
NOa  (62)-^''''^^*^  01  (356)  =  Ag  01  =  108  +  86.5  =143-5 

Some  ourions  observations  have  been  made  as  to  the  divisibility  of 
matter: — Gold  has  been  beaten  into  leaf  so  fine  that  it  would  take  a  pile  of 
282000  of  such  leaves  to  extend  to  a  height  of  one  inch.  In  the  fiae  wire  used 
for  gold  embroidery,  it  is  possible  under  a  microscope  to  see  the 
432,000,000,000  part  of  an  ounce.  Again  in  a  small  drop  of  blood  such  as 
would  remain  on  the  point  of  a  needle ;  there  are,  in  the  case  of  human  blood, 
3,000,000  oorpuscles,  and  in  the  case  of  the  blood  of  the  musk  deer 
120,000,000.  Mr.  Tomlinson  has  made  a  carious  calculation  based  on  the 
quantity  of  soap  in  a  soap  bubble,  which  latter,  by  optical  means,  may  be 
proved  to  be  of  less  thickness  than  one  2,600,003  of  an  inch.  "  Pure  water 
will  not  hold  together  in  this  way,  but  the  admixture  of  less  than  the 
hundredth  of  its  bulk  of  soap  will  confer  this  property  on  the  whole  of  ihe 
water.  Now,  in  order  to  produce  this  eSbct,  it  is  evident  there  must  be  a 
portion  of  soap  (at  least  one  atom)  in  every  cubic  2,600,000th  of  an  inch  of 
the  solation.     Therefore  a  single  atom  of  soap  in  the  solid  state  cannot 
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pomShlf  ooonpy  as  mnoh  as  the  handrediih  of  a  onbio  2fi00fl90  of  an  inoh^ 
tint  IB  not  BO  mnoh  as  a  1767  triUionth  (1,757,000,000,000,000,000,000)  of  a 
onbio  inoh."  Mr.  TomUnsoa  seems  to  have  lost  sight  of  the  faot  that  soap 
is  a  Terj  oomplez  bodj  from  a  ohemioal  point  of  Tievr,  and  the  smallest 
possible  qnantitj  which  oan  exist  contains  seyeral  dozens  of  atoms,  so  that 
onr  ultimate  atom  is  driven  yet  farther  baok  in  the  soale  of  the  infinitely 
minute. 

A  tew  years  ago  Sir  WiUiam  Thomson  gave  an  interesting    oalonla- 
tion  in  Nature,  relating  to  the  size  of  atoms.     His  oalonlation  led  to  the 
following  result :  that  if  a  drop  of  water  were  increased  in  magnitude  until  it 
became  as  large  as  the  world,  and  if  every  atom  in  it  were  increased  in  like 
proportion,  the  size  of  the  atoms  would  be  between  that  of  a  small  shot  and  a 
crioket-ball.     Other  calculations  have  oonfirmed  thiSi  and  it  is  now  usual  in 
order  to  g^ve  some  idea  of  the  minuteness  of  atoms,  to  take  a  mean  result* 
and  say,  that  if  a  drop  of  water  were  magnified  until  it  became  as  large  as 
the  world,  the  atoms  composing  it  would  be  about  the  size  of  small  oranges. 
Bat  water  is  a  oompoand  body.     Hence  strictly  we  cannot  speak  of  the  a.tom 
of  water,  for  atom  by  the  etymology  is  that  which  cannot  be  divided,  while 
the  smallest  quantity  of  water  which  can  exist  as  water  can  at  least  be  divided 
into  an  atom  of  oxegen  and  two  atoms  of  hydrogen ;  hence  we  must  use  some 
other  word  than  atom  in  speaking  of  the  smallest  quantity  of  any  compound 
body.     The  word  which  is  used  for  such  a  purpose  is  MoUcuUy  a  low  Latin 
diminutive  MoUcvla,  from  MoUs  a  mass.     Prof.  Yeitch  has  well  defined  the 
Molecule  of  a  body  as  "  the  least  part  that  is  homogeneous  with  the  whole." 
Hence  our  tingle  Molecule  of  water  after  having  been  magnified  to  an  extent 
represented  by  increasing  the  diameter  of  a  sphere  from  one-quarter  of  an  inch 
to  8O0O  miles,  would  only  be  as  big  as  a  small  orange  ! 

Of  recent  literature  relating  to  Atoms  and  Molecules  I  may  mention 

Prof.  Clifford's  lecture  on  Atoms  (Nov.  1872)  and  Prof.  Clerk  Maxwell's  lecture 

on  Molecules  (Sept.  1873).     Oar  ideas  concerning  atoms  and  molecules  have 

of  late  years  reoeived  considerably  additions  from  a  study  of  the  effects  of 

heat  on  gases  under  various  conditions  of  pressure  and  temperature.    Indeed 

we  believe  heat  to  be  the  vibratory  motion  of  the  molecules  of  bodies.    Prof. 

Clifford  tells  us  that,   *'an  atom  is  something  that  is  capable  of  vibrating  at 

certain  definite  rates ;  also  it  is  capable  of  other  motions  of  its  parts  besides 

those  vibrations  at  certain  di finite  rates ;    and  it  is  capable  of  spinning  round 

about  any  axis The  number  of  them  in  this  room  is  so  great  that 

it  strains  the  powers  of  onr  numerical  system  to  count  them.    They  are  fiying 

about  in  all  directions,  and  mostly  in  straight  lines,  except  where  they  get 

quite  near  to  one  another,  and  then  they  rebound  and    fly  off  in  other 
n 


Prof.  Clerk  ICazwell  oommenoes  his  lecture  on  Moleoules  ihii8«  "  An  atom 
is  a  body  whioh  oannot  be  oat  in  two.  A  moleoole  is  the  smallest  possible 
portion  of  a  partioalar  sabstanoe.  No  one  has  ever  seen  or  handled  a  single 
moleoale."      This  high  anthority  adopts  the  atomio  theory  of  DemokritoSi 

Bpionrns,  and  Laoretins,  in  its  literal  sense ;    i.e.,  he  believes  that  matter  is 

» 

not  infinitely  divisible,  that  yon  arrive  at  some  least,  some  point  where  divi- 
sion ends. 

The  pressure  of  a  gas  on  the  sides  of  the  vessel  whioh  contains  it»  is  dae 
to  the  impact  of  its  molecales,— and  the  pressare  on  the  sides  of  any  vessel  is 
therefore  dependent  on  the  number  of  molecules,  in  other  words  to  the 
qaantity  of  gas  within  the  vessel.  If  the  velocity  of  the  moleoules  be  in- 
creased, that  is  if  heat  be  commanioated  to  the  gas,  the  impulse  of  each 
molecular  impact  will  be  increased  in  the  same  proportion,  and  the  molecules 
will  also  strike  the  sidei  of  the  vessel  a  greater  number  of  times  in  a  second, 
so  that  the  pressure  will  increase  as  the  square  of  the  velocity.  A  given 
volume  of  every  gas  at  the  same  temperature  and  pressure  contains  the  same 
number  of  molecules.  The  velocity  of  the  molecules  of  air  and  the  ordinary 
temperature  has.  been  calculated  to  be  about  seventeen  miles  in  a  minute.  The 
molecules  of  gases  flying  about  in  all  directions  frequently  come  into  collision, 
and  when  this  takes  place  the  path  of  each  molecule  is  charged,  and  they 
move  off  ia  new  directions.  The  rapidity  of  these  moleonlar  movements  may 
be  illustrated  by  taking  the  stopper  out  of  a  bottle  of  ammonia  or  some  other 
substance  easily  recognised  by  its  smell.  Then  in  the  course  of  a  few  minutes 
the  gas  may  be  recognised  in  a  distant  part  of  a  large  room,  and  if  it  were 
not  for  the  frequent  collisions,  the  moleoules  woald  travel  from  one  end  of  the 
room  to  the  other  in  far  less  than  a  second.  Prof.  Maxwell  says  that  "  if  we 
wish  to  form  a  mental  representation  of  what  is  going  on  among  the 
molecules  in  calm  air,  we  cannot  do  better  than  observe  a  swarm  of  bees, 
when  every  individual  bee  is  flying  furioujly,  first  in  one  direction,  and  then 
in  another,  while  the  swarm  as  a  whole,  either  remains  at  rest  or  sails  slowly 
through  the  air."  Lucretius  gives  another  illustration  to  explain  the  same 
idea :  "  He  employs  the  image  of  a  fioo'-c  of  sheep  with  skipping  lambs, 
whioh  seen  from  a  distence,  presents  simply  a  white  patoh  upon  the  green 
hill,  the  jumping  of  the  individaal  lambs  being  qaite  invisible." 

The  size  of  the  moleoules  of  hydrogen  is  such  that  about  2000,000  of  them 
placed  side  by  side  whioh  form  a  length  of  one  twenty-fifth  of  an  inch,  while 
1,000,000,000,000,000,000,000,000  of  tbem  would  weigh  between  four  and  five 
grammes  (1  gramme  =  15-43  grains). 

The  Greek  idea  that  the  atom  is  infinitely  hard,  is  not  accepted  in  the 
modem  molecular  theory ;  although  the  moleoa^e  is  indestructible  it  is  not  a 
hard  rigid  body,  but  it  is  capable  of  performing  internal  movements,  and 


81 


irhaai  these  take  place  the  moleonle  emits  rays  in  the  fonn  of  nndnlatoirj 
moTements  of  the  ether,  the  waye-length  of  which  measures  the  time  of  the 
Tibration  of  the  molecule.     Now  since  wave-lengths  even  of  the  most  distant 
stars  can  be  measured  with  extreme  accnraoy,  we  have  been  able  to  ascertain 
-  that  the  hydrogen  in  certain  almost  infinitely  distant  nebniee  has  the  same 
vibration-rate  as  the  hydrogen  that  we  make  in  onr  laboratories. 
.     These  are  the  most  modem  ideas  concerning  the  atom  and  the  molecule. 
It  will  be  seen  that  we  have  retained  some  of  the  old  Greek  notions,  while  the 
rigid  application  of  the  higher  mathematics  has  compelled  ns  to  discard 
others.     One  thing  is  sufficiently  obvious,  viz.,  that  an  atomic  theory  in  some 
form  or  other  is  inseparable  from  Physical  Philosophy.     We  cannot  account 
for  the  phenomena  of  Nature,  without  admitting  the  existence  of  atoms.    The 
most  stupendous  effects  in  nature  are  produced  entirely  through  the  interven- 
tion of  atomic  movements.      Moreover  we  are  year  by  year  reducing  our 
Physical  Forces,  which  for  centuries  have  had  such  unsatisfactory  names  as 
"  imponderable  agents,"    *'  subtle  fluids,"    "  invisible   effluxions/'  to  move- 
ments of  the  molecules  of  matter  r 


Those  who  desire  to  pursue  this  subject  more  fully  will  find  the  following 
works  Qssfnl. 

Lucretius  De  Noiwre  Berum, 

Stanley  History  of  Philosophy,  1701. 

Schewegler's  History  of  Philosophy,  1867. 

Dr.  Daubeny's  History  of  the  Atomic  Theory,  1831. 

Prof.  Yeitch's  "  Lucretius  and  the  Atomio  Theory/'  1875. 

Braf.  Clifford  *'  On  Atoms." 

Pkof.  Clerk  Maxwell  "  On  Moleonles." 

Sir  William  Thompson  «  On  the  Siie  of  Atoms."    Natwr^. 
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MIDSUMMER  TERM,  1877. 
PRELmiNARY  MEETmG,  HELD  MAY  4ra,  1877. 

The  following  arrangements  were  made : — 

General  MeetingB,  Thonday,  May  17 ;  June  7, 21 ;  Jnly  5. 
Field  Days,  May  19 ;  Jane  SO. 
It  was  also  decided  to  have  an  "  Exhibition  Meeting "  on  May  10,  aiyl 
Members  were  requested  to  bring  objects  for  exhibition. 


EXHIBITION  MEETING,  MAY  10th,  1877. 


This  was  an  experiment  to  see  how  far  Members  oonld  manage  to  bring 
objects  for  Exhibition,  and  also  to  give  an  opportunity  of  displaying 
Donatioos  to  the  Society.  As  regards  the  first  object,  bat  rery  little  was 
done.  G.  B.  Sogers  exhibited  8  Kestrel's  Eggs  taken  by  himself  that  day ; 
A.  G.  D.  Pigott  exhibited  some  fossils  from  the  Coal  Strata ;  and  the  President 
a  species  of  fresh  water  Confervai  under  the  microscope. 

Seyeral ''  notices  "  of  birds  and  insects  were  recorded,  and  the  following 

donations  were  also  exhibited,  and  thanks  ordered  to  be  given  to  the  donors. 

BOOKS. 

A   complete   set   of   the  Quarterly    Journal  of   the  Meteorological 
Society,  by  the  Society. 

Journal  of  a  Naturalist  and  Broderib's  Zoological  Beoreations,  by  Miss 
Alleyne. 

Addresses  &o.,  of  the  North  Staffordshire  Naturalist's  Field  Club,  by 
Ber.  T.  W.  Daltry. 

Forms  of  Animal  Life,  by  Professor  BoUeston,  F.B.S. 

Disooyeries  and  Inyentions  of  XIX  Century,  by  F.  M.  Lucas. 

Tyndall  on  *<  Sound,"  by  B.  B.  Dods. 

Birth  of  Chemistry,  by  G.  F.  Bodwell,  Esq. 

Descriptire  Catalogue  of  the  Birds  in  the  Dyke  Bead  Museum,  by  Ber. 
T.  A.  Preston. 

Smile's  Life  of  a  Scotch  Naturalist,  by  ditto. 

VABIOUS. 

A  specimen  of  "  Candle  Nut,"  by  E.  M.  B.  Coz. 

Two  odns  of  Sihtric,  a  King  of  Dublin,  by  Major  Creeke. 

Eggs  of  Crocodile  and  2  Emu's  Eggs  from  Australia,  by   H.  M. 
Hamilton,  Esq.,  O.M. 

llgg  of  Jackdaw  from  a  nest  in  a  tree,  by  N.  Manders. 
a  Ooiiis^  by  Mr.  Perkins. 


MEBTnrG  HELD  MAT  17th,  1877. 


The  Pftddent  read  a  paper  on  Orooodilee  and  AlligatorSi  after  whioh  the 
ezhibitionB  were  made. 

A  Photograph  of  the  Ancient  Doonments  and  other  objects  belonging  to 
the  Corporation  of  Marlborongh,  presented  bj  B.  W.  Merriman,  Esq. 

An  nnoommon  fangns  (Exidia  glandiUosa)  hj  J.  G.  Priestley. 

A  spefrimfffi  of  Bohemian  waz-wing  (Bombyeilla  garrula),  presented  by  J. 
C.  Friestlej'. 

A  large  seriee  of  speoimenB  of  Qold  Ore^  &o.,  presented  by  F.  Andrews, 

There  were  118  persons  present,  8  Hon.  Mems.,  64  Members,  and  46 
YiBiiors. 


FXBLD-DAY,  MAY  19rH,  1877. 


In  oooseqnenoe  of  the  great  increase  in  the  number  of  Members,  the 
party  was  limited  to  40.  Mrs.  Price,  of  Wolfhall,  kindly  allowed  the  nse  of 
the  large  Historical  Bam,  which  is  now  almost  a  mass  of  props  inside,  as  the 
whoLe  stmotnre  is  gradually  sinking  down  sideways,  not  only  from  some  of 
the  supporting  beams  giving,  way,  but  also  from  the  weight  of  the  thatch, 
which  is  said  to  be  as  much  as  6  feet  thick  in  some  places.  Till  the  conclusion 
of  dinner  the  rain  came  down  very  heavily  at  times,  but  the  weather  then 
oleaced,  and  a  very  fair  afternoon  was  spent  by  the  Members.  It  was  rather 
late  in  the  year  for  the  Ornithologists  and  the  reverse  for  the  Botanists,  so 
thai  no  very  great  results  were  obtained.  One  new  species,  only  a  "  casual " 
however,  Xapidium  Sativum,  was  added  to  our  list. 


MEETING  HELD  JUl^  7th,  1877. 


F.  E.  Thompson,  Esq.,  read  an  interesting  paper  on  English  Life  in  the 
time  of  Shakespeare. 

A  copy  of  the  Beports  of  the  United  States,  Geological  and  Geographical 
Survey,  which  had  been  received  in  exchange  for  a  copy  of  the  Society's 
Beports,  was  exhibited.    There  was  no  time  for  any  further  exhibitions. 

There  were  110  persons  present,  7  hoc.  meras.,  67  members,  and  62 
iMian,  inoluding  Mrs.  Bell  and  6  other  ladies. 
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MEETING  HELD  JUNE  21st,  1877. 


The  President  gave  a  leotnre  on  the  pecnliarities  in  the  stmotnre  of  some 
of  the  common  Orchids  oconrring  near  Marlborough. 

Yarions  experiments  npon  specimens  which  had  been  provided  occupied 
the  rest  of  the  time. 

There  were  67  persons  present.  2  hon.  mem.,  89  members,  and  16  visitors. 


FIELD  DAT,  JUNE  30th,  1877. 


A  party  of  40  started  for  Chilton  Foliatt,  and  the  weather  being  fairly 
fine,  a  very  pleasant  day  was  enjoyed.  Exoept  in  the  Botanical  line,  but  little 
was  done,  it  being  rather  too  wet  and  dnll  for  the  Entomologists.  Upwards 
of  260  species  of  plants  were  observed  in  flower,  the  most  noticeab.e  being  the 
Bee  Orchis  (0.  apifera)  which  seems  nnnsnally  abundant  this  year,  in  common 
with  the  Fragrant  Orchis    {Q,  conopiea)    and   the    Pyramidal    Orchis   (0. 


MEETING  HELD  JULY  9th,   1877. 


This  was  deferred  from  Jnly  6th,  in  consequence  of  the  Cheltenham  Match ; 
and,  from  a  misunderstanding,  no  Paper  was  ready.  It  was  therefore  only  a 
private  meeting,  to  explain  the  new  arrangements  about  the  Museum  and  to 
g^ve  members  an  opportunity  of  expressing  their  wislies. 

There  were  60  persons  present.    2  hon.  mem.,  and  48  members. 
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DONATIONS  TO  THE  MUSEUM. 


Books,  ^c. : — 
Complete  det   of  the  Qaarterl/  Jonnial  of    the 

Heteorolog^oal  Society     ...         ...         .••         ... 

Journal  of  »  Naturalist        

Broderib'B  Zoological  Beoreations 

Addresaes  of  the  North  Staffordshire  Field  Club ... 
forma  of  Animal  Life         ...         ...         ...         .•• 

BisooverieB  and  InTentions  of  the  XIX.  Century 

Tyndall  on '' Sound  "  

Birth  of  ChemiBtry,  by  G.  F,  Bodwell,  Esq, 
Catalogue  of  the  Birda  in  the  Dyke  Boad  Miuseiim 

Smiles'  Life  of  a  Scotch  Naturalist  

Beports  of  the  U.S.  Geological  and  Geographical 

Durrey         >••         ...         ...         •..         •..         ••• 

Zoological: — 

Specimen  of  Ocellated  Frog  (Rana  Oeellata)  pro- 
bably from  the  Island  of  Dominica,  West  Indies 

7  specimens  of  Pearl-bearing  Fresh-water  ICnssel 
(Unio  Marganiif9ra\    from    the    Teign,   near 
Dnnsford  Bridge,  Sonth  Devon 

2  specimens  of  Swan  Mussel  from  the  Exeter  Canal 

Yarious  Shells,  &o.,  from  Africa    ...         ...         ... 

Egg  of  Crocodile  from  Australia 

vTIODv  JB iBO         ...  ...  .■•  •■•  ...  ••• 

Hornet's  Nest  ...        ...         ...        ... 

OmitMogical  .— 

2  Eggs  of  Moorhen  (Malformed)    

2  Emu's  eggs  from  Australia  

Egg  of  Jackdaw,  from  a  nest  in  a  tree      ... 
Spedmen  of  Bohemian  Waxwing 

BotanieaX  :-~ 
'<  Candle  Nut,"  from  Fiji 

Miscdlaneous : 

Pemmioan,  from  the  late  Arctic  Expedition 
Yarious  objects  from  South  Africa 

Q0ologtcal  :— 
Series  of  specimens  of  Gold  Ores,  Ac. 


The  Society. 
Miss  AUeyne. 
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Ber.  T.  W.  Daltry. 

Prof.  Bolleston,  F.B.S. 

F.  M.  Lucas. 

B.  B.  Dods. 

The  Author. 

Bey.  T.  A.  Pfeston. 

t» 

American  Govemmemt. 


W.  H.  M.  D'Urban. 


••• 


W.  H.  M.  D'Urban. 


» 


J.  G.  Crosse,  Esq. 
H.  M.  Hamilton,  Esq. 
W.  H.  Nelson. 
B.  F.  Cholmelej. 

E.  M.  B.  Cox. 

H.  M.  Hamilton,  Esq. 

N.  Mauders. 

J.  C.  Priestley. 

E.  M.  B.  Cox. 

C.E.  Blackett-Ord,  Esq. 
J.  G.  Crosse,  Esq. 

F.  Andrews,  Esq. 
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1.  Flote  Ore  {i.e.)  ore  found  on  the  ground,  from 
some  lode  not  yet  diBcovered,  containing  copper 
and  grey  silver — silver  and  lead,  near  Breoken- 
ridge,  Somerset  Gonnty. 

2.  Fossil  Wood.— Castello's  Banohe.  half-way  be- 
tween Colorado  Springs  and  Fair  Play,  about  a 
dozen  trees  very  dose  together,  from  one  single 
stTmip  as  it  were,  amongst  a  lot  of  other  trees 
still  growing. 

8.  Tellaride.--Snlphnr  and  Gk>ld.      Very  rich  in 

gold. 
4.  Gold  from  Central  City,  Gilpin  Co. 
6.  Native    silver,    two    speoimens,    from     Gots 

Tunnel,  Brownville,  Colorado;  and  alsoBpecimen 

of  Buby  Silver. 

6.  Carbonate  of  Copper  and  rich  Silver  Ore, 
Everett  Mine,  near  George  Town. 

7.  Seven  speoimens,  showing  first  appearance  of 
a  lode. 

8.  Gold  Ore  from  Empire  Mine ;  from  2  to  8<^z. 
gold  to  a  ton  of  ore. 

9.  Specimen  from  Pelican  Mine,  near  George  Town, 
Colorado.   Largest  mineral  mine  in  the  district. 

10.  Veins  of  Mineral  with  Native  Silver  on  the 
face,  from  Baltimore  (or  Qom)  Tunnel. 

11.  Carb.  of  Copper  from  Mastodon  Mine. 

12.  Fine  grained  lead  Ore  from  Birley  Tunnel. 
18.  Three  specimens  from  Mendota  Lode  above  it, 

probably  the  same  vein  as  No.  12. 

14.  Four  Gold  Ores — Gilpin  County  to  show  oom- 
binations  of  samples. 

16.  Specimen  from  Gilpin  County  to  show  pe- 
culiarities of  formation. 

Madrepore      

ArchcBologieaH : — 

2  Coins  of  Sihtric,  a  King  of  Dublin         

2  Boman  Coins  ...  

Photo,  of  Marlborough  Antiquities  

Groat  of  Henry  YIXI.  (2nd  issue) 


T.  N.  Fox. 

Major  Creeke. 

Mr.  Perkins. 

B.  W.  Menriman,  Esq. 

Mr.  Chivers. 


87 
OENTTHOLOGICAL  NOTICES. 


The  foUowiDg  Liflt  of  Notioee  is  compiled  from  separate  Lists  kept  bj  N. 
Masterman.  Esq.,  aod  T.  G.  Balfour,  as  well  as  oeoasional  notices  reported  to 
me^  the  aocarapj'  of  wluch  most  depend  on  those  who  gave  me  the  notioesy 
though  I  belieye  them  to  be  oorreot  in  eyery  case.  The  dates  of  first  ofiposi* 
tioD  have  been  lost  in  some  cases,  owing  to  absence  from  Marlborongh  during 
the  holidays,  hot  on  the  other  hand  there  are  some  remarkably  late  dates 
recorded,  and  the  List  will  therefore  proye  as  interesting  to  those  who  care 
aboat  these  things  as  any  preyioiis  one. 

It  may  also  be  mentioned,  that,  though  several  notices  of  the  same  kind 
ol  eggs  haye  been  recorded,  it  does  not  at  all  proye  that  they  haye  been  all 
taken— the  record  alone  of  the  notice  being  made. 

A  Book  with  white  feathers  in  its  wings  was  seen  on  March  lst|  by  E.SM., 
and  on  March  3rd,  by  T.Gf.B. 

A  pure  white  Swallow  was  shot  in  September,  1876,  and  is  now  in  the 
possession  of  Mr.  Eamblin,  of  the  Marquis  of  Ailesbniy's  Arms,  Bath  Bead. 

A  Hoopoe  was  shot  in  the  Forest,  on  April  80th,  by  Mr.  PonHng. 

Large  flocks  of  Gnlls  were  seen  flying  to  S.W.  oyer  Sayemake  Forest  on 
December  81st,  1876,  by  Mr.  Green. 

The  egg  of  the  Whitethroat,  taken  on  May  24th,  by  H,H,F,f  was  a  remark- 
Mf  small  one^  and  in  oonjectnrally  assigned  to  this  species. 

The  '*  Common  Cnriew,"  seen  by  F.  H.  Fnmiyal,  on  April  Sth,  1876,  was 
the  Stone  Curlew,  (erratum  in  last  Beport.) 

NAMES  OF  OBSBBYEBS. 


BA. 

*.• 

•  *■ 

T.G.B. 

•  a. 

... 

Ta  G.  Balfour. 

E.B. 

.•f 

aaa 

E.  Bmnton. 

C.S.B. 

•  •  ■ 

t.a 

C.  S.  Browning. 

A.J.B. 

t  ■• 

•  •■ 

A.  J.  Borgess. 

W.0.0. 

... 

.a. 

W.  0.  Charlton. 

E.M.B.C 

1 

•  •a 

E.  M.  B.  Cox. 

W.F.C. 

.•• 

a«« 

Wa  F.  Crowe. 

AH.D. 

».• 

•  •• 

A.  H.  Dayis. 

W.D. 

■  •• 

•  •• 

W.Dawson. 

B.B.D. 

!%• 

... 

B.  B.  Dods. 

W.H.M.D. 

•  1. 

W.  H.  M.  D'Urban. 

P.H.E. 

•  •  • 

•a* 

P.  H.  EUot 

T.8.E. 

•  •• 

aaa 

T.  S.  Ewart. 

B.F. 

..« 

a.* 

,;^  E.^Feetham. 

H.H.F. 

•  a. 

t*. 

H.H.  Finch. 
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W.A.™.    •••        •••        Wt  A*  Fox. 

F.H.F „        F.  H.  Furnival 

G.N.G G.  N.  Groing. 

w>J*H.      ...         ...        J.  J.  HamixiODd« 

G.H.        ...         ...        G.  Hastings. 

J.G.H.      ...         ...         J.  G.  Henniker. 

C.A.H.     ...         ...        0.  A.  HofiFman. 

H.Bi.H.    ...         ...        H.  fi.  Horddm. 

O.W.B.J 0.  W.  B.  Jones. 

T.L.K T.  L.  Kesteven. 

W.E.L W.  E.  Lascelles. 

N.M K.  Manders. 

E.S.M.     ...         ...        E.  S.  Marshall. 

E.M E.  MoyrioV. 

A.S.M.     ...         ...        A.  S*  Morris. 

W.H.N W.  H,  Nelson. 

F.W.N F.  W.  Nott. 

Bi.H.B.P....        ...        B.  Ht  B.  Famall. 

A.O.D.P A.  C.  D.  Pigott. 

L.J.B.      ...         ...        L.  J.  Bichardson. 

G.B.B G.  B.  Bogers. 

B.G.S*      ...         ...         B.  G.  Sharp. 

M.S.B.      •••         ...         M.  S.  Smith. 

F.S F.  Street. 

O.H.V G.  H,  Villiers. 

E.G.W E.  G.  Waddilore. 

A.L.W.    •••        ...        A.' L.  Wright. 

H.F.W H.  F.  Wright. 

L.T.         ,,.        •••        L.  Yonngs. 
Kestrel— 4  eggs,  May  8,  T.G.B. :   4,  May  10,  A.L.W. ;   8,  Maj  10,  G.B.B.  and 

H  B.H. ;  young,  May  25th,  T.G.B. 
Sparrow  Hawk— 4^  May  10,  H.F.W.;  eggs,  May  10,  H.B.H;   2,  May  17, 
T.L.E. ;  eggs,  May  29,  W.E.L. ;  8,  June  8,  H.B.H. ;  2,  Jnne  24,  H.B.H. 
Long-eored  Owl— 1,  Mch.  10,  H.B.H. ;   8,  Mch.  10,  F.H.F.,  T.L.K. ;   H.B.H.; 

1,  May  19,  L.Y. 
White  Owl— 2,  May  2,  F.H.F.  j   4,  May  8,  F.H.F. ;   2,  May  17,  H.B.H., 

H.F.W. 
Tawny  Owl— 2,  Moh.  10,  F.H,F.,  J.G.H. 
Bed-backed  Shrike— 2,  May  15,  P.H.E. ;  2,  June  6,  T.G.B. 
Spotted  Flycatoher — ^1,  Jnne  9,  E.S.M. 
Hisel  Thrnsh— Tonng  fledged,  Ap.  28,  T.G.B*  s  8  eggs.  May  6,  T.L.K. 
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Song  ThrnBli— 2,  Moh.  24,  F.H.F.,  4,  Mch.  26,  H.!*.,  L.J.B. ;  yonzig  Ajiagf 

Ap.  30,  T.G.6.  and  E  S.M. 
Blackbird— young  flying,  May  25,  T.G.B. 
Hedge  Accentor — 4,  May  17,  F.W.N. 

Bedbreast — 4,  May  26,  F.W.N. ;  yonng  flying,  May  27,  T.G.B.,  E.S.M. 
Bedstart — Seen,  May  1,  N.M. 

Btonechai — Common,  Feb.  17,  E.S  M. ;  yonng  flying.  May  25,  B.S.M. 
Wbeateaiv-6,  May  17,  H.B.H.,  H.F.W. ;  8  eggB,  May  17,  A.L.W. 
Grasshopper  Warbler — seen,  May  1,  T.G.B. 
Beed  Warbler — 4>  Jnne  18,  J.  J.H. 
Nightingale— Ap.  24  (Bamsbnry),  E.M. 

Blackcap— Seen,  Ap.  10,  N.M. ;  3,  May  22,  O.A.H.  j  4,  May  26,  F.W.N. 
Garden  Warbler— 6  caught  Ap.  19,  Mr.  Coleman ;  4,  5,  May  27,  T.G.B.  { 

E.S.M. 
Whitethroat— Song  May  4,  T.G.B.;  2  neets  Ap.  80,  G.B.B.;    1  May  18, 

T.G.6.,  E.S.M. ;  2  May  18,  T.L.K. ;  1  May  24,  H.H.F. 
Lesser  Whitethroat— Song  May  5,  T.G.B. ;  1  July  19,  G.H. 
Willow  Warbler— 6  May  25,  G.B.R.,  E.G.W. 
Golden-crested  Begnlns— 10  May  26,  E.A. 
Marsh  Tit— 4  May  80,  P.W.N. 
Long-tailed  Tit— Eggs  May  22,  N,  Maatemum,  Ssq.  s  8  May  22,  W.H.M.D.| 

B.H.B.P. 
Pied  Wagtail— 1  Ap.  30,  G.B.B.;  8  May  12,  F.W.N.,  E.B.;  5  Jaly  19,  G.H. 
Yellow  Wagtail— seen  May  10,  G.S.6. 
Skylark— 8  May  12,  L.Y. ;  eggs  May  18,  T.G.B. ;  4  May  27,  B.G.S. ;  8  Jnn* 

2,  H.R.H. 
Banting — 4  eggs  near  hatching,  N.  Uasierman,  "Bsq, 
Yellow  Banting— building  May  25,  T.G.B. }  2,  3,  July  19,  G.H. 
Chafl^oh— 2  May  27,  T.G.B.,  E.S.M. 

Mountain  Finch- common  on  Bookley  Downs,  Jan.  25,  Mr.  €hr$mi. 
House  Sparrow — 7  (in  one  nest)  May  17,  F.W.N. 
Greenfinch— nest  finished  May  6,  T.G.B. ;  2  May  14,  T.G.B. 
Hawfinch— seen  on  the  Mount  Sep.  21, 1876,  E.S.M. 
Goldfinch— 6  June  10,  F.S. 
Linnet— 3  May 6, H.B.H. ;  2 May  8,  E.S.M.;  1  May  15,  T.L.B:.;   yonng  May 

20,  N.  Mastirman,  Esq. ;  young  flying  May  21,  W.D. 
Starling— 4  May  6,  W.O.G  ,  W.F.G. ;  young  flying  May  27,  T.G.B..  B.S.M. 
Canion  Grow- sitting  May  8,  T.G.B. ;  1  young  and  1  egg  (addled)  May  10, 

G.B.B.  and  H.B.H. 
Book— building  in  wilderness  Mch  1,  T.G.B.;  3  Moh  18,  F.H.F. ;  nearly  fledged 

May  18,  A^.B. 
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Jackdaw— 4  in  open  nest  ftfc  BooUeji  May  6,  F.H.F. }  young  May  SO^  W.F.O. 

and  W.O.C. 
Magpie— 8  Ap.  19,  A.G.D.P.;  6  May  6,  T.L.K.;  7  May  20«  W.F.O.  and 

W.O.O. 
Jay— 2  May  18,  T.L.E. ;  8  May  17,  T.S.E.,  A.S.M. 
Wren— young  iying  May  18,  T.G.B. ;   1  egg  May  20,  W.F.O.  and  W.O.O. 
Nathatch— 1  May  18,  O.H.Y. 
Onckoo— heard  at  Savemake  Ap.  18,  Mr,  NichoU ;  at  Marlborough  Ap.  24^ 

Mrs,  Thompson  ;   Ap.  28,  T.G.B. ;   egg  in  Hedgesparrow'a  neat  May  21, 

O.N.G.  I  note  changed  June  26,  A.H.D. 
Kingfisher— seen  May  8,  W.H.N. 
SwaUow— seen  Nov,  12, 1876,  T.G.B. ;  Ap.  7  (Marlb.)  N.M. ;  Ap.  11  (Marlb.), 

Mr,  Coleman  I  Ap.  12  (Bamsbury),  E.M.;   Ap.  24  (Pewsey),  8.  B.  Disoon, 

S^q,  I  1  egg  June  27,  H.B.H. 
Martin— 2  seen  Oct.  11,  1876,  T.G.B. ;  seen  Nov.  8, 1876,  E.S.M.  $  seen  Ap. 

2,  Mr.  L.  0,  Orowi  2  flocks  at  Bamsbury,  Ap.  11,  E.M. 
Sand  Martin— seen  Ap.  16,  N.M. ;  Ap.  27,  T.G.B. ;  11  eggs  June  27,  H.B.H. 
Swift— seen  Ap.  27  (Bedwyn),  B.G.W. ;  May  3  (Marlb.),  E.M.B.O.,  O.W.B. J.  j 

May  4  (Bamsbury),  E.M. ;  young  June  27,  H.B  H. 
Goatsuoker—eggs  May  7  (by  a  boy  not  in  the  School). 
Bing  Dove— 2  May  11,  T.L.K. ;  2  May  18,  A.J.B.;   eggs  and  young  May  20, 

H.B.H. 
Stook  Dove— May  19,  GB.B.;  8  July  12,  H.B.H. 
Turtle  Dove- heard  May  8,  T.G.B.,  E.S.M. ;  1  June  17,  H.B.H. 
Pheasant— 7  May  1,  H.S.S. 
Partridge— 1  May  7,  E.S.M. 
Bed-legged  Partridge — 2  picked  up  dead  Mch  23,  1  shot  Ap.  14,  Mr,  Coleman ; 

5  eggs  May  3,  H.B.H. 
Peewit— 4  May  8,  E.S.M.,  H.B.H. ;   4  eggs  and  4  young  May  10,  G  B.B.  and 

H.B.H. ;  large  flook  Jan.  81  and  Feb.  21,  T.G.B. 
Land  Bail— heard  Ap.  20  (Bamsbury),  E.M. ;  Ap.  SB  (Marlborough),  E  S.M. 
Golden  Ployer — flook  flying  N.  over  Marlborough  Feb.  7,  Mr,  Qreen, 
Moorhen— building  Mch  23,  F.H.F. ;  1  Ap  30,  H.B.H. ;  2  May  1,  F.H.F. 
Ooot— 2  May  19,  G.N.G. ;  5  May  19,  Mr.  Foster, 
Wild  Duck— flook  of  50  seen  at  Bamsbury  Nov.  10, 1876,  T.G.B  ;  6  eggs  Mch 

10,  E.S.M.,  W.A  F. 
Little  Grebe— 1  May  1,F.H.F.;  eggs  May  8,  F.H.F. ;   8  May  22,  E.M.B.C. 

andB.B.D. 

The  following  aocount,  kindly  furnished  by  the  BeV.  0,  W.  Tayler,  will 
prove  of  interest. 
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A  robin  bnilfc  its  nest  by  the  tide  of  a  path  leading  to  the  Chnroh  and  in 
dne  conree  laid  her  8  eggs  in  it :  these  three  eggs  were  taken.  Soon  after* 
wards  a  robin  boilt  her  nest  olose  by  and  took  the  lining  of  the  robin's  nest  to 
make  her  own  with :  another  robin  took  the  old  dismantled  nest  and  without 
stopping  to  repair  it,  laid  6  eggs  in  it,  fiye  of  whioh  were  hatched.  A  little 
time  ago  a  third  robin  rebuilt  the  same  nest  and  she  laid  6  eggs  in  it,  all  of 
whioh  are  batohed.  We  pass  this  nest  every  day  and  have  at  different  timM 
gone  to  see  the  nest.  Each  robin  has  allowed  us  to  put  our  faces  olose  and  to 
■ee  her  without  being  in  the  least  alarmed.  We  hare  thus  been  able  to  watoh 
the  growth  of  the  11  robins. 

T.  A.  FBBSTON. 
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BOTANICAL  REPORT. 


About  4flO  apeoies  haye  been  obserTed,  not  onlj  at  the  time  of  first  flowering, 
bnt  thronghont  the  year :  unfortunately  a  few  breaks  have  oocorred,  and  the 
exact  date  of  some  few  species  has  been  lost.  The  break  for  the  Easter 
hoHdaya  was  remedied  by  Bey.  G.  E.  Thorpe,  bnt  with  the  exception  of  a  few 
good  workers,  the  aid  from  the  School  has  been  far  less  than  nsnal^in  fact  the 
list  of  woj^kers  is  considerably  shorter  than  it  has  eyer  been  before. 

We  haye  been  able  to  add  slightly  to  onr  list  of  Localities,  and  three 
species  may  be  considered  as  additions  to  our  list  of  plants,  thongh  they  are 
rather  escapes  from  cnltiyation,  and  not  true  British  species.    These  are 
Lepidium  $aUvun^-~one  plant  found  near  the  Canal  by  W.  M.  H.  Milner  on 

May  19. 
Brysimwn  ori«ntaU — came  up  spontaneously  in  the  garden  of  F.  E.  Hulme, 

Esq. ;  with  respect  to  this  he  says  **  The  authorities  giye  the  South- 

eastern  counties,  Kent,  Sussex,  Essex,  as  the  ordinary  habitat.    I 

last  year  had  a  packet  of  seeds  from  a  florist  at  Battle,  in  Sussex. 

It  probably  got  collected  with  garden  seeds,  but  if  so  it  is  curious 

that  the  seed  should  haye  lain  dormant  till  this  year,  as  all  those 

flower  seeds  certauily  were  put  in  last  season ;    none  remained  for 

this  season's  sowing." 
LoUuin  lialicwm— This  may  now  be  safely  added  to  the  Ust.    It  is  often 

grown,  as  a  crop,  and  no  doubt  stragglers  haye  sprung  up  elsewhere. 
Of  new  localities  may  be  mentioned  : 

Tha!lMtrumJUivum^B,ekms\mryj  F.  J.  H.  Jenkinson. 

Popover  strigosum — Poulton. 

PolygaJa  depressa — Near  WolfhalL 

BteUarick  aquaUca — ^Near  Bamsbury. 

Qeranium  puHllum — ^Near  Bamsbury. 

Genista  Unctoria — Marlborough  Common,  F.  E.  Thompson,  Esq. ; 

Downs  near  Babley,  Bey.  G.  W.  De  Lisle. 

MUilotus  oj^einalt«— Near  FoUy  lEarm. 

Vicia  iebratpetma  —Near  Bamsbury. 

EydrocoiyJs  vulgaris — ^Near  Bamsbury. 

ToriXis  no(2o«a — Near  Bamsbury,  F.  J.  H.  Jenkinson. 

Tediovlaria  j^htstris — ^Near  Bamsbury. 

Op^rt/s  Ap^era,  —  Unusually    abundant    at  MartinseU,  also   near 
Bamsbury. 
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A  few  other  notes  worth  reoording,  are  as  follows  :— 

A  specimen  of  Prunus  tpinosa  was  found  on  June  80th. 
PotenitUa  firagckriastrwint  still  ont,  June  26th. 

Qentiana  amareUa — A  few  very  small  plants  in  flower,  June  6th» 
by  W,  If.  H,  Milner. 

Names  of  those  whose  initials  occnr  in  the  following  list  :— 


T.G.B. 

o.h.b! 

W.H.O. 

J.H.G.D. 

S.J.D. 

6.E.D. 

B.D.  ... 

G.W.D.L. 

£>£^«  ... 

ix«vr*  . .  • 

B.P.  im  T. 

f^.J.H«J* 

T.G.J. 

N.M.  ... 
M. 

D.E.O. 
B.A.O. 
B.P*  ..« 

W.M.B. 
O.J.S. 
P.B.T. 
O.B.T. 

B.a.w. 


B.  Li,  Brown 

T.  G.  Brown 

G.  M.  Bnll,  Bsq. 

W.  H.  Ohappel 

J.  H.  0.  Dalton 

S.  J.  Baltry 

G.  B.  Dartnell,  Esq. 

B.  Dawson 

Bey.  G.W.De  Lisle 

W.  H.  M.  lyUrban 

B.  Feetham 

Miss  K.  Gwillim 

F.  B.  Hnlme,  Esq.  F Ji.S.,  F.BJL. 

E.  F.  im  Thnm,  Esq. 

F.  J.  H.  Jenkinson,  Esq. 
T.  G.  Jnckes 

W.  H.  Maodonald,  Esq. 

K.  Masterman,  Esq. 

W.  H.  H.  Milner 

D.  B.  Olivier 

Miss  B.  A.  Onnerod 

Miss  B.  Preston 

Miss  Preston 

W.  M.  Bichards 

G*  J.  Soott 

F,  B.  Thompson^  Bsq. 

Bev.  C.  E.  Thorpe 

B.  G.  Waddilove 


Glematif— 

Titalbtt       ...    bnd,  Jnly  9,  M. 
Tbaliotnim — 

flavom fall  bud,  Jane  80« 

F.J.H.J. 
Anemone — 


nemofosa    ...    Feb.  18,  E.G.W.f 

Feb.  87,  Moh.  H 
E.G.W. 

Mjosaros— 

minimas      ...     over,  Jane  15. 
Banaucalos — 
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peltatns  ' 

... 

Ap.  10,  CE.T. 

officinale 

Jane  7,  M. 

0.  peDioillatus 

Ap.  24,  F.E.T. 

AUiaria 

bad,Ap.l6,G.E.T.; 

Flammnla 

••« 

Jane    14    (onlt.), 
Jnne  23,  M. 

ExyBimani<^ 

Ap.  80,  G.W.D.L. 

anrioomiui 

.  .• 

Ap.  24,  F.E.T. 

orientale     ... 

Jane  4,  F.E.H. 

aorie    ... 

!•• 

Jan.  6,    Feb.  19 ; 

Oardamine — 

Ap.  24,  F.E.T. 

prateoBia     ... 

0.  bad,  Mob.   14,^ 

repeni  „• 

•  •• 

May  8,  6, 16. 

F.E.T.;    Ap.  1, 

bnlboBiis 

•  . 

Jan.  80,  Koh.  26, 

O.E.T. 

Ap.  24,  F.S.T. 

ninata 

Feb.  14. 

pairifloms 

.  *• 

May  24,  (onlt.) 

Bylvafcica     ... 

Ap.  20,  C.E.T. 

aryeoBii 

... 

May  19,  M. 

Arabia— 

Fioaria 

Jan.  6,  KG.;  Jan. 

thaliana 

Ap.  20,  G.E.T. 

19,  K.G. 

birsata 

Jane  28,  E.G.W. 

Ca*tha— 

Barbarea— 

palnsfcris 

•  •t 

Feb.    6,    F.E.T. ; 
Feb.  14,  M. 

Talgaria       #•• 
Kasfcortiam^ 

May  13,  M. 

Helleboms— 

officinale 

Jane  9,  M. 

yiridiB  ... 

•  •t 

by  Feb.  18»  F.E.T. 

Armoraoia — 

Aqailegia — 

rasticana    ... 

Jane  14. 

▼nlgaris 

... 

Jane  2. 

Draba— 

Fapayer — 

yema  ...     .,. 

Feb.  18,  F.E.T. 

Bbosaa 

•  •• 

Jane  15,  E.P. 

Capsella — 

b.  strigoflam 

fall,  Jaly  18. 

Bana-paBtoria 

Ap.  10,  C.B.T. 

dabinm 

.  •  . 

Jane  8,  E.G.W. 

Lepidiam — 

Cbelidoninm- 

- 

oampestre   ... 

with  aeed,  May  18, 

majos  ... 

•  •• 

May  21,  E.G.W. 

G.W.D.L. 

Fnmaria— 

Batiyam      ... 

May  19,  M. 

officinalis 

•  •• 

by  May  18,    M.; 

Senebiera — 

Jane  14. 

Coronopna  ... 

Jane  14. 

Bapbanna — 

Beaeda— 

Bapbanistnim 

Jnne  28,  G.W.D.L. 

latea    

Jane  18,  M. 

Sinapis— 

Heliantbtanom 

arvenaia 

•  •• 

Mch.  6,   Ap.    12, 
C.E.T. 

Tnlgare       ••• 
Viola— 

May  81,  G.W.D.L. 

alba     ... 

•  •• 

with  Beed,  Jane  14. 

odorata 

Feb.  26,    B.G.W. 

Braasioa — 

and  W.H.M.D. 

oleraoea 

.*• 

by  May  12,  M. 

birta    

Mob.  15,  F.E.T. 

Kapos  ... 

... 

Ap.  7,  O.E.T. 

aylyatdoa 

Bntabaga 

•  • 

by  May  8. 

a.  Biyiniana 

Ap.  24^  F.E.T. 

SiBymbriom- 

— 

b.      Beioben* 
bacbiana... 

May  8,  S.G,W. 
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cuiinft ...     ... 

irioolor 
b.  ftrreasiB  ... 
Poljgalft— 
▼nigaris 
doprooon      ■•• 

GttlOttl^Bft         ... 

inflata 

Ljohnifl — 
Tespertiaa  ... 
dinma 


Floa-onouli  ... 

Githago 
IffcBDohia — 

ereota 

Cerastimn — 

glomeratam 

triyiale 
BteUaria— 

aqnatica 

madia 

Holoeiea 

graminea     ... 

iiligin< 


May  5,  F.E.T. 
May  12,  B.G.W. 
Ap.  1,  C.E.T. 

May  31,  G.W.D.L. 
May  19. 
May  16,  E.F. 

May  13,  M. ;  June 
16,  M. 

June  2,  M. 

May     7,      F.E.T. 

(Pewsey)  j   May 

16,  E.F. 
Jnne  10,  C.E.T. 
June  24^  G.W.D.L. 

May  10,  W.H.M. 

May  8. 

all  t^e  year. 

by  Jane  80. 
all  the  year. 
Maroh  26. 
May  26. 
May  19. 


trinerria      ...     May  16. 
■erpyllifolia       May  8. 


proonmbana       by  June  14. 
SderanihiiB — 

annnna        .••    by  Jone  14. 
Montia— 

fontana       ...     May  10,  W.H.M. 
Hyperienm— 

perforatum ...     July  7,  G  W.D.L. 

tetraptemm       July  13. 


pulcbrnm    ...  Jnly  4,  M. 

birsntam     ...  Jane  29. 
MaWa — 

moBobata    ...  Jnly   6,  G.W.D.L. 

July  13. 

sylyestris    ...  June  14. 

rotnndifolia...  May  6. 
Tilia— 

intermedia  ...  Jaly  16. 
Linnm — 

oatharticnm  Jane  8,  G.W.D.L. 
G^eraninm — 

pbsBam        ...  May  26,  (cult.) 

pratense      ...  Jnne  16,  G.W.D.L. 

molle    April  29,  C.E.T. 

pnaiUnm      ...  foil  Jane  80. 

rotnndifolinm  May  26,  (oolfe.) 

disseotnm    ...  May  31,  G.W.D.L. 

oolambinam  Jnne  14. 

Inoidnm       ...  May  18,  E  G.W. 

Bobertianam  Feb.    26,    C.E.T.; 

May  19,  M. 
Erodium^ 

oioatarinm  ...  by  May  19,  M. 
Ozalifl — 

Aoetosella  . . .  bad  Ap.  16,  C.  E  T. 

May  1,  E.F, 
Ilex— 

Aqaifoliam ...  May  81,  G.W.D.L. 
EnonymaB — 

enropaBOB    ...  Jnne  9. 
Bbamnns — 

catbartiona ...  by  June  14. 
Acer — 

Psendo-platannsMay  6,  F.E.T. 

campestre  ..«  May  26. 
Ulex— 

enropsdns     ...  till  Jane  30. 
Genista — 

tinotoria      ...  cold,  bnd  Jane  23, 

G.W.D.L. 
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BplDOM 


Sarothamima — 
BoopaiioB    ... 

Ononis — 
arvensiB       .,. 

AnthjlHB— 
Tnlneraria  . . . 

Medioago^* 

Inpnlina 
HelHotuB — 

offioinaliB     ••• 
Trifoliam — 

pratense 

modiom       ••• 

inoamatom... 

hjbridam    ... 

r6p6nB  

prooambenB 

xnintis  ...     ■•. 
Lotos — 

oomiciilatns 

major * 

Hipfoorepis — 

oomosa        ... 
Onobrychis— ] 

Bativa  •••     ... 
Yicia — 

hir8nta..t     t«« 

tetraBperma 

Craooa        ••• 

Bjlyatica     ... 

sepinm.i.     ... 

sativa 

angnstifolia 
Lathjrns — 

pratensiB     ..• 
Orobns — 

tnberoBns    ... 

b.  tenuifolins 
Primiis — 


April  29,  C.E.T. 

July  18,  G.W.D.L. 

May  16,  12. F.  and 
EL.B. 

May  13,  M. 

by  July  18. 

May  16,  G.W.D.L. 
f  nU  Jnly  20. 
Jnne  7. 
Jnly  4,  M. 
Jnne  2,  M. 
Jnne  16,  M. 
by  May  19. 

Jnne  5,  D.E.O. 
June  16,  G.W.D.L. 

June  13,  M. 

June  2,  M. 

May  16, 

full  June  80,  M. 

June  28,  M. 

June  80,  M. 

May  16,  G.W.D.L. 

May  19. 

May  81,  G.W.D.L. 

June  16,  G.W.D.L. 

May  8,  T.G.  J. 
May  12,  E.G.W. 


•■• 


Feb.6,M.;6,W.M.B, 
E.F.,G.J.S.;Moh. 
17|B.D. ;  Mch.24^ 
E.G.W. 

April  26. 

June  22,  G.W.D.L. 

June  27,  G.W.D.L. 
fuU  Jnly  27. 

May  16,  E.L.B. 

Ap.  26,  F.E.T. 
May  19,  M. 

Feb.  11, 0.B.T. 
May  17,  G.W.D.L. 
June  19,  D.E.O. 
o.bud  May  19(Wolf- 
hall) ;  May  26. 

Ap.  12,  O..B.T. 

June  16,  M. 
by  July  26. 
July  12. 
June  26. 
June  29. 
June  9,  M. 

May  16,  G.W.D.L. 
June  2,  M. 
about    May    12; 
G.W.D.L. 


tomentoBa  ...  by  June  80,  M« 

canina Jnne  18,  M. 

arrensis       ...  June  26. 
Crategus-— 

Ozyaoantha...  May  19,  E.G.W. 


GerasuB 
Spinea — 

Ulmaria 
Agrimonia^ 

Eupatoria   ... 

odorata       ... 
Foterium — 

Sanguisorba .. 
Alcbemilla — 

arveuBis 

vulgaris       ... 
Fotentilla — 

FragariaBtrum 

Tormentilla... 

reptans 

anserina 

Fragaria — 

yesoa    

BubuB — 

Id89U8    ...       ..« 

discolor 
pygpnsBUB 
Badula 
oorylifolius ..« 

OBBsius 

Qeam — 
urbanum     .•• 
intermedium., 
rivale  ••■     ... 
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Mains  ...  ••• 
Epilobinm — 

hirsotam     ... 

parviflomm... 

montanimi  ... 

paliutro 
Gircoa — 

latetiana 
Mjriophjllam — 

■picatum 
Calliiriohe— 

verna 

Bzyonia— 

dioica 

Sibes— 

Grossnlaria  .. 

rabmiD  ... 
Sedam— 

albnin 

Saxifraga — 

tridaotylites .. 

grannlata  ... 
Hydroootyle— 

Tolgaria  •.. 
Sanionla — 

6virop83a  .•• 
Helosoiadinm — 

nodiflomm  ... 
jSSgopodinm — 

Podagraria ... 
Bnniam — 

flexnoaitin  ••• 
PimpineUa — 

Saxifraga  ... 
Siam — 

angastifoUam 


OBnanthe— 


May  25^  J.H.C.D. 

by  Jnly  25. 
o.  bad,  July  12. 
June  14. 
July  4,  M. 

Jane  29.  F.E.T. 

Jaly  4,  M. 

Kay  26. 

Jane  23,  M. 

Hcb.  18,  C.E.T. 
Ap.  10,  C.B.T. 

o.  bad  Jaly  13. 
Jane  20,  M. 

Mch.  11,  F.E.T. 
Ap.  26, 

Jane  30,  W.H.O. 

May  21,  S.P. 

Jane  26,  V.E.T. 

Jane  7. 

May  19,  M. 

Jaly  25. 

Jane  30  (Bamsbary), 
F.  J.H. J,  5  July  28 
(Marlb.) 


fistnloaa      ...  July  1  (oult.) 

orocata ..     ...  June  18,  F.E.T. 
.^thusa — 

Gy napium  ...  June  16. 
Pastinaca — 

sativa  .•■     ...  Feb.   8,    G.W.D.L,  i 

Ap.  8,  G.E.T. 
Herac]enm — 

Sphondyliom  May  18. 
Dauons — 

Garota June  22,  G.W.D.L. 

ToriliB— 

infeata June  16,  D.E.O. 

AnthriBoufl  ...  July  4,  M. 

nodosa full  June  80,F.  J.H.  J* 

Gbasrophyllnm — 

BylveBtre     ...  Feb.  6,  E.GW.  and 

T.G.B.}    Feb.  14. 
M. ;  Ap.  1,  G.E.T. ; 

temnlam     ...  June  2,  M. 
Scandiz — 

Pecten-Yeneris  Ap.  1,  G.E.T. 
Gomns — 

sanguiuea   ...  June  16,  D.E.O. 
Adoza — 

MosobateUina  by  March  17. 
Sambucus — 

nigra    June  7,  D.E.O* 

Yibumum — 

Opulus         ...  b.  June  10^  G.E.T. ; 

fertile,  June  16. 

Lantana      . . .  May  9,  S.  F.  im  T. 
Lonioera — 

Periclymenum  Jun,e  23,  M« 
Galium — 

cmciaium   ...  April 80,  G.W.PJi. 

verum ,  June  27,  G, W.DX. 

Mollugo       ...  June  23,  M. 

sazatUe       ...  June  7. 

paluBtre       ...  June  26,  F.E,T* 

c.  Witheringii  June  80. 
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nligmosnm  ...     June  23,  M. 

Aparine       ...     May  15. 
Aspemla — 

odorata        ...     Maj  21,  E.F 

oynanchica ...     June  16,  M. 
Bherardia — 

arvensiB 
Yaleriana — 

dioica 

officinalis 


May  2,  G.W.D.L. 


May  19,  M. 
June    10,   B.G.W. 
and  W.H.M.D. 


Yaleirianella — 

olitoria 

dentata 
Scabiosa — 

oolombaria  . . .     June  29,  E.A.O. 


by  April  80. 
May  8. 


arvensiB 
Onopordmn— 

Acanthinm 
Cardans — 

nntans 

orispns 

lanceolatns 

palnstris 


June  16,  E.G.W. 
about  July  20,  cult. 


June  18,  M. 
June  2,  M. 
July  18. 
June  14,  M. 
tnberosus     ...     July  18  (cult,) 
acaulis         ...     July  16,  G.W.D.L. 
arvensis      ...     July  4^  M. 
Arctium — 

nemoroBum. . .     July  80. 
Gentaurea — 
nigra    ...     ...     June  28,  E.A.O. 

Scabiosa      ...     June  27,  E.A.O. 
CyanuB        ...     July  2,  G.E.D. 
Chrysanthemum— 
segetum       ...     full  July  4,  M. 
Leucanthemum  June  7,  G.W.D  Ji. 
Matricaria— 
inodora        ...     March  6,  Ap.  26, 

July  18. 
Anthemis — 
Cotula June  80,  M. 


Achillea — 

Millefolium . . . 
Senecio —  . 

vulgaris 

Jacobssa 

aquations    ... 

campestris  ... 
Erigeron — 

acns     

Tussilago — 

Farfara 
PetasitoB — 

vulgaris 
Lapsana — 

communis    . . . 
Hypochceris — 

radicata 
Leontodon — 

hirtus 

hispidus 

autumnalis... 
Tragopogon — 

pratensifl     ... 
Taraxacum — 

officinale 
Sonchus — 

oleraoeuB     ..• 

asper    ...     ... 

arvensiB 
Crepis — 

virens  ...     ... 

Hieracium — 

Pilosella 

boreale 

Campanula—- 

glomerata    ... 

tracheliam  ... 

rotundifolia... 
Specularia — 

bybrida       .•• 


June  16,  Q.W.D.L. 

all  the  year. 
June  19,  M. ;  not  in 

fl.  till  July. 
June  22,  G.W.D.L. 
fullJune29,P.B.T. 

June  15  (cult.) 

Feb.  H  F.B.T. 

Feb.  6,  F.E.T. 

June  80,  M. 

June  2,  M. 

Julyl. 
June  2,  M« 
June  14. 

by  June  14. 

all  the  year. 

June  22,  G.W.D X. 
by  June  14. 
by  July  27. 

June  10,  C.E.T. 

May  15. 
July  6  (cult ) 

June  9,  M, 
byJuly21,G.W.D.L. 
July  12,  E.G.W. 

nearly  over  July  4^M» 
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FrazinuB — 
ezoelsior 

Lignairam — 
vnlgare 

Vinca— 
major 


•••     ••• 


Ap.  9,  C.E  T. 

Jane  28,  M. 

Feb.  17,  E.G.W.; 

W.H.M.D. 
by  Feb.  11,  T.G  B. 

July      12,     E.F. ; 
W.H.M.D. 

Jnne  5,  M. 

fall,  Jane  23,  M. 

Jane  28,  M. 
Jalj  25,  G.E.T. 

Jane  20,  D.E.O. 

Jane  16,  G.W.D.L. 
Jane  10,  G.E.D. ; 
Jane  14. 


Cymbalaria...    by  Feb.  16. 
Tolgaris       ...     Jane23,  G.W.D.L. ; 

Jane    28,     M. ; 

Jaly  82,  C.E.T. 
minor Jane  30,  If. 


minor  ...     . .  • 
Exythxna— 
Geataoriam... 

Gentiana — 

Amarella     ... 
ICenyantbes — 

tnfoHata 
ConTolYiis — 

airensifl 

sepiam        ... 
Solanam — 

Dnicamara  ... 
Soropbolarii 


Balbisii 
nodosa 


[ifolia  •••  all  Uie  year  till  end 
of  May,  some  in 
Joly. 

poiifca •    all  the  year. 

agxeatia       ...    Jan.  and  April. 

Bnrbaiiinii  . .«    all  the  year  till  end 

of  Jane. 

arvenaifl      ...    May  8,  E.F.imT. 

MTpylUfolia...    May  8. 

offloinalii    ...    Jane  20,  M. 


ChamsBdryB... 

montana      ... 

Bonfcellata     ... 

Anagallia     ... 

Beooabanga  .. 
Eaphrasia — 

officinalis     ... 
Bartsia — 

Odontites     ... 
Pedioalaris— 

palnstris     ..• 

sylvatioa 
Bhinanthaa — 

Crista-galli ... 
Melampyram-^ 

pratense 
Latbr»a — 

sqaamaria  ... 
Orobanche — 

minor  ..•     ••• 
Thymas— 

Serpyllam  ... 
Oalamintha — 

OUnopodiam 

menthifolia... 
Nepeta — 

Gleohoma    ... 
Salvia — 

Yerbenaca  ... 
Pnmella — 

yalgaris      .,, 


Boatellaria— 

galerioalata... 
Ballota— 

mgra    ...     ... 

Staohys — 

Betomoa      ... 

palastris     ... 

tylvatioa     .„ 


by  Ap.  26. 
by  Jane  14. 
fall,  Jnly  12. 
by  Jane  14. 
Jane  14. 

Jane  28,  E.A.O. 

Jaly  4,  M. 

Jane  28,  M. 

May  19,  G.W.D.L. 

May  26,  J.H.G.D. 

Jane  7,  D.E.O. 

fall,  Ap.26. 

Jane  27,  G.W.D.L. 

Jane  18,  G.E.D. 

Jaly  9,  M. 
Jaly  26  (oalt.) 

fall,  Ap.  26. 

Jane  28,  M. 

Jane22,G.W.D.L.; 
white  yar.f  Jaly 
o,  W .H.M. 

Jane  80^  M. 

Jane  80,  F.J.H. J. 

Jaly  18. 

Jaly  4,  M. 

Jnne  82,  G.W.D.L. 
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Galeopsifl— 

LadaDnm  ..• 
•  Tetrahit  ... 
Laminm — 

amplexicanle 

pnrpnreum  ... 

album    

Qaleobdolon 
Ajnga— 

vBptaiui       ... 
Eohinm — 
•  Yiilgare       ... 
Lifchospermnm — 

officinale 

arrenae 
Mjoflotii— 

palnatriB     ... 

arvensia 

oollisa  .•• 

yarnoolor    ..« 
Anobnaa — 

arronsis      ... 
BoTBgo^ 

pfficinalig    ... 
Sjmpliytiim— 

offioinalo     ••• 

aBperrimam 
Gjnoglonnm — 

officinale     ••« 


byJnly80,W.H.M. 
Jnlj^U,',  July 26. 

fall,  May  12,  M. 
all  tbe  year, 
all  tbe  year. 
Ap.  26,  F.E.T. 

May  1,  May  8,  E.P. 

Jaly  8,  B.G.W. 

Jane  14. 
May21,(0are)G.E.D. 

June  16,  G.W.D.L. 
Ap.  20,  O.E.T. 
Ap.  26. 
byMayl9,G.W.D.L. 

f  aU  July  4,  M. 

Jane  8. 

Ap.  24,  F.E.T. 
June  7,  M. 

June  12,  G.W.D.L. 


▼algarifl  till  end  of  May 

b.  oaolegoens  fall  Ap.  26,  F.E.T. 

offioinalis    ...  Ap.7,F.E.T.|  Jaly8 

M.P. 
Lysimaohia — 

Nnmmolaria  Jane  80. 

nemomm     ...  May  27,  M. 
AnagalliB — 

arTensis      ...  by  May  18,  M. 
Plantago — 

major Juxie  17i  D.E.O. 


media Jane  8,  G.W.D.L. 

lanceolata   ...  badAp.l4,G.E.T; 

Ap.  24,  F.E.T. 
Cbenopodiam — 

albnm Jaly  4,M. ;  Jaly  26. 

B.Henrioas...  Jane  26,  M. 
Atriplez — 

angostifolia...  Jaly  80. 

erecta  ...     ...  Jaly  26. 

Bamez— 

oonglomerataa  Jaly  12. 

nemoroeaa  ...  Jane  80. 

obtasifolioB ...  Jane  14. 

orispas badJane2;  Jane26. 

Hydrolapatbam  Jaly  18. 

Aoetosa       ...  May  19. 

Aoetoeella  ...  May  18,  G.WJ).L. 
Polygonam — 

GonTolyalna    '  Jane  26 ;  Jane  29, 

E.G.W. 

avioalare     •••  Jane  16,  G.W.D.L. 

Peraioaria   ...  bad  Jaly  4,  M.; 

Jaly  26. 

amphibiam ...  Jane  12,  G.E.D. 
Dapbne^ 

Laareola     ...  Jan.  26,  (oalt) 


Feb.  17,  E.G.W. 

all  the  year. 

Ap.  9,  0  J2.T.  (fall 

bad     Ap.     28^ 

E.G.W.) 
all  the  year.  Ap.80, 

G.W.D.L. 
Jane  80. 

banen  Jane  25  { 
fertile^  Feb.  7, 
B.G.W. 


sempervirena 
Eaphorbia— 
Heliosoopia ... 
amygdaloidee 


PeploB ...     I.I 

exigua...     ••• 
Meroarialis — 
perennia      ... 

Urtioa* 
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dioicA  tM  (ta  Mfty  31. 

nroDfl    •••  t«a  Mfty  S* 
UlmaB— 

mberosa  ...  Feb.  14. 

mcmtanft  ...  Feb.  27. 
Qneroos — 

Bobnr May  26. 


sjlTatioa     ...     May  17»  M. 
Coryliu— 

ATellana     ...    byjan.  17i  S.G.W. 
Carpiniui — 

Betnlns       ...    Ap.  11,  G.E.T. 


Termooea 
Fopnlns — 


...     ••< 


glntinofla     ...    orer  May  10,  M. 


May  16,  G.W.D.L. 

fall  May  13,  M. 

by  Ap.  24,  F.E.T. 
Maroh  14. 
Feb;  17,  M. 

Feb.  11. 

Jaly  18. 

not  open  Ap.  10, 
C.E.T. ;  open 
May  8,  E.P. 

fall,  Joly  4,  M. 

Jnne  80,  M. 

Jane  25,  F.E.T. 
Jane  10,  N  M. 
May  12,  E  G  W. 
April  26,  F.E.T. 
Jane  4,  G.W.D.L. 


nigra 
Saliz-- 

triandra 

yiminalis 

caprea ... 
Tazns — 

baooata 
Sparganiam — 

xamoBam 
Amm— 

maoalatam ... 


Potamogeton-^ 

natana 
Trigloobin— 

palnstre 
Orohis— > 

pyramidalis 

nstalala 

Mono  .,.     ... 

maacala 

inoamata    .•. 


latifolia       ...    Jane  28,  M. 

maonlata    ..t    Jane  10,  G.B.D. 
Gymnadenia — 

oonopeea     ...     Jane  16. 
Habenaria — 

viridis •     Jane  29. 

bifoUa Jane  20,  M. 

ohlorantha  ...    Jane  7,  G.W.D.L. 
Opbrys — 

apifera Jane  25,  F.E.T. 

Listera — 

oyaia   May  26. 

Cephalantliera — 

grandiflora  ...     Jane  8,  G.E.D. 
Irie — 

Paendacoras       Jane  14. 
Narciflsaa — 

Pseado-narcissaB   Feb.  14. 
GalanthaB — 

nivalis Jan.  21,  G.M.6. 

Tamas — 

commanis    ...     Jane  16,  G.W.D.L. 
Polygonatum — 

maltifloram...    fall  bad.    May  27 

S.JD 
Bascofl — 

aoaleatos    ...    all  the  winter  till 

Jan.  2. 
SoiUa— 

natanB  ...     ...    April  10,  O.E.T. 

Allinm — 

orsinam      ...     May  22,  E.G.W. 
Lazala — 

pilosa  ...     ...    April  6,  O.B.T. 

oampeetris  .M     April  24^  F.E.T. 

maltiflora    ...     May  18,  M. 
Jancos — 

eflosafl ...     ...     Jane  80. 

lamprocarpae     Jane  80,  M. 

bafonias      ....     fall  Jaly  4^  M. 
Sdrpafl— 
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paloBtris 

hj  Jane  14. 

lanatns 

May  80,  E.G.W. 

Oarez— 

Koeleria — 

paDionlata  ... 

May  19. 

cristata 

May  31. 

vnlpina 

by  Jane  14. 

Melica — 

- 

murioata     ... 

badApril24,F.E.T.; 

nniflora 

May  9,  E.G.W. 

May  13,  M. 

Qlyceria — 

cUyalsa..*     ... 

by  Jane  14. 

floitans        ...'* 

'Lhj  Jane  14. 

glanoa  .••     ,.• 

April  26. 

plioata: 

May  19,  M. 

pr»ooz 

May  8. 

aqaatioa 

Jane22,  G.W.D.L. 

sylvatioa     ••• 

May  6,  M, 

Poa— 

flaya    ••■     ... 

nearly  orer  Jane 

annaa  

all  the  year. 

80,  M. 

nemoralis    ... 

full  June  30. 

hixta    ••«     ... 

May  19. 

pratensiH     . . . 

April  24,  F.E.T. 

palndoia     ... 

spikes,  May  3. 

triyialifl 

May  26. 

riparia 

spikes,  May  3. 

Briza — 

Anthozanthum— 

- 

media 

May  28,  F.E.T. 

odoratum    ... 

April  24,  F.E.T. 

Cynosoras — 

Digraphifl — 

cristatas     . . . 

by  June  14. 

anmdinaoea 

Jane  18,  F.E.T. 

Daotylis — 

Alopecnma — 

glomerata   ... 

May  26. 

agrestis 

May  16. 

Festaca — 

geniciUatiis.., 

by  Jane  14. 

ovina    

by  May  10. 

pratensiB     ... 

Ap.  1,  G.E.T. 

rabra   ...     .•. , 

May  19. 

Phlenxa — 

elatior 

pratense     ... 

Jane  14. 

b.  arandinaoea  fall  Jane  29. 

b.  nodosum... 

fall  Jane  29. 

pratensis     . . . 

Jane  14. 

AgroBtis— 

b.  loliacea   ... 

Jane  14. 

alba     

Jane  80 

Bromns — 

ynlg^aris 

Jane  28. 

gigantens    ... 

Jaly  4. 

Milium — 

oBpe^L    ...     ... 

Jane  14. 

eiXasnm 

by  May  15. 

ereotas 

May  8. 

Aira— 

sterilis 

by  MaylO,E.FimT. 

ofldspitosa    ... 

by  Jane  14. 

racemosas  ... 

Jane  80. 

fleznosa 

Jnne  7,  M. 

mollis 

May  8. 

Avena — 

Brachypodinm — 

flayoBoeiiB   ... 

by  June  14. 

sylvaticam  . . . 

Jane  29. 

pabescens  ... 

May  15. 

Triticam — 

pratensis.    ... 

May  81. 

oaninnm 

by  Jane  80. 

elatior 

by  Jane  14, 

repens 

Jnne  26. 

Holous — 

Loliam — 

mollis 

Jane  80. 

perenne 

May  10,  E.F.imT. 
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Italicmn      ...    hy  June  14, 
Hordeimi — 

pratense      ...     Jane  26,  F.E.T. 
Lomaiia — 

gpicant        ...    June  15. 
Ophiogloasnin — 


EqniBetum — 
airense 
palnstre 
limoflom 


by  June  16. 

April  24  F.I!.T. 
July  12. 

bndAp.20,C.£.T.; 
May  18,  H. 


In  addition  to  the  above,  the  following  oaltiyated   speoies  have  been 


••• 


Hepatica  triloba 
Branthys  hiemalis     ..t 
Barbarea  striota 
JSflonlns  Hippocasfcanam 
Geraniam  sylvatioam 
GytisoB  Labamam    ... 

YioiaFaba     

Pyma  Anooparia       ... 
Pynujaponioa 
Aoaon  ...         ..I         •«• 
Cherry  ..•         ••• 

Jroar     *••         ••«         ••« 

Bibee  sangainenm     

Gorans  mascala         ... 

Btaphylea  pinnata     

Syiinga  vnlgaris  (lAleu) 
liOnioera         ••»        ...         ... 

Symphorioarpos  raoemofUB  ... 
Lycinm  barbamm 
Tamariz  ... 

Palmonaria  offldnalia 
Daphne  Mezerenm 
Lariz  enropseoa 
Wheat  *••        ..• 

i&yO  .at  ..t 

Barley ... 
Oats     ... 


••• 


*•• 


••I 


••• 


Jan.  25. 

Jan.  25. 

May  18. 

May  27,  B.Q.W. 

May  80. 

May  27. 

May  16,  G.W.D.L. 

May  2i,  F.B.T. 

Feb.  4. 

Feb.  18,  Miss  Manders. 

April  8,  O.B.T. 

April  9,  O.B.T. 

March  29  to  May  6. 

Jan.  25. 

April  10. 

April  12,  W.  M<insell,  Bsq, 

fall  Jane  5. 

Jane  28,  M. 

Jane  16,  D.B.O. 

Jane  16,  W.  ManseJl,  Esq. 

Feb.  25. 

Jan.  4. 

March  18,  M. 

June  19,  G.W.D.L. 

Jane  12,  M. 

Jane  23,  G.W.D.L. 

Jane  28,  G.W.D.L. 
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Tbe  following  Table  is  drawn  np  to  show  the  abnndanoe  of  flowers  at 
an/  parfcionlar  time.  Each  month  is  divided  into  fonr  quarters.  In  the  first 
oolamn  are  the  namber  of  plants  aotoally  in  flowar  at  the  oommenoement  of 
eaoh  quarter ;  in  the  next,  the  number  of  plants  whioh  oame  into  flower 
during  that  quarter,  a  third  oolumn  g^ves  the  number  of  ''  oasuals,"  i.e.,  those 
speoimans  whioh  are  partioularly  early  or  partionlarlj  late,  but  of  whioh  the 
species  oannot  be  considered  in  flower ;  the  last  oolumn  c^yes  the  total  number 
of  speoies  of  whioh  flowers  were  proonred.  There  are  certain  difficulties  in 
drawing  up  such  a  list,  and  this  first  attempt  can  only  be  taken  as  an  approxima- 
iion,  whioh  we  hope  to  make  more  and  more  exact,  as  experience  enables  us 
to  oyeroome  our  difficulties. 

The  following  obsenrations  must  be  made : — 

(1).  When  the  plant  was  "in  fiower"  when  first  observed,  it  is  often 
impossible  to  tell  how  long  it  has  been  out— when  it  has  been  observed  "  in 
bud"  it  is  sometimes  possible  to  guess  fairlj  when  it  first  oame  out,  but  not 
always.  Hence  after  a  regular  botanical  search,  we  often  obtain  an  unusually 
large  number  of  "  first  notices ; "  when  this  is  the  case,  some  ought  to  be 
referred  to  the  previoas  quarter,  though  not  always. 

(2).  The  date  when  a  plant  is  "  over  "  is  still  more  difficult  to  determine 
—a  few  odd  stragglers  going  on  for  some  time  after  the  species  may  be  said 
to  have  ceased  flowering.      We  have  allowed  these  stragglers  to  count  and 
only  when  we  get  no  more  specimens  is  the  species  considered  as  *'  over." 

(8).  In  the  case  of  those  plants  whioh  only  g^w  beyond  an  ordinary 
walk,  or  in  special  localities,  one  notice  is  often  only  secured.  A  certain  time 
has  been  allowed  for  it  to  be  considered  "in  flower,"  and  it  has  not  been 
oounted  afterwards. 

(4).  Oasiuds  are  those  plants  which  are  considered  as  exceptional  in  the 
time  of  flowering.  In  the  early  months  of  the  year  these  are  very  common. 
In  a  warm  spot  a  species  may  be  found  in  flower,  e,g.,  Veronica  CKamoBdrys, 
on  January  4th,  but  its  proper  time  of  flowering  is  from  the  end  of  April  to 
the  end  of  Sept..  rarely  is  it  in  flower  in  October :  consequently  it  ought  not 
to  be  included  among  those  properly  in  flower  in  January. 

(6.)  The  weather  during  November  and  December  was  peculiarly  mild ; 
on  the  ground  the  temperature  fell  occasionally  below  freezing,  but  the 
mean  temperature  during  November,  on  the  grass,  was  only  0*7^  below 
freezing,  whilst  for  December  it  was  as  much  as  4*1  above  it.  The  natural 
result  was  that  on  the  1st  January  an  unusual  number  of  plants  were  still 
in  floweri  though  the  continued  web  made  this  number  very  much  smaller 
as  time  went  on. 
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(6.)  In  ezamining  the  number  of  "  species  oome  into  flower/'  it  will  be 
obeecred  that  they  are  very  variable  at  times.  On  the  19th  of  May,  there 
was  a  "Field-day"  to  Wolfhall,  and  on  the  30th  Jane  to  Ohilton^this 
latter  added  enormonsly  to  onr  list,  which  thns  inolnded  species  not  ooonrring 
yecy  near  Marlborongh.  On  April  26th  we  had  a  search,  having  jnst  re« 
returned  after  the  holidays.  And  on  June  14th  another  search  was  instituted 
after  a  fortnight's  break.  The  weather  had  been  very  fine  during  the  latter 
part  of  that  time,  and  things  came  yery  fast  into  flower. 
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Maroh 


April 


May 


Jaoe 


Jnly 


Date. 

No. 
in  flower. 

Came  into 
flower. 

Casaals. 

Total 

itv 1-7 

SO 
23 

_ 

1 

31 

MV&   w      ■■■<■■■••                ^     m 

815 

23 

1622 

21 

1 

I 

23 

28-31 

22 

4 

2 

28 

lar/   1-7 

22 

s_ 

2 

2i 

8-14 

20 

6 

2 

27 

1621 

24 

10 

4 

38 

28.28 

84 

2 

2 

88 

\i 1-7 

85 

,^^ 

2 

87 

8.16 

85 

8 

— 

88 

16.22 

87 

4 

1 

42 

28-81 

41 

2 

1 

44 

1-7 

42 
50 

8 
9 

1 

50 

8-16 

60 

16.22 

67 

8 

— 

60 

28.80 

60 

29 

8 

92 

17 

86 

19 

8 

107 

8-15 

95 

83 

8 

131 

16.22 

121 

82 

1 

154 

28-81 

141 

23 

— 

164 

1.7 

• 

146 
167 

24 
68 

1 
2 

171 

■  vV  ■■■  IVV   IW                   ^*      V 

8.16 

282 

16-22 

191 

81 

— . 

222 

28-80 

217 

72 

2 

291 

1-7 

280 
242 

28 

19 

8 

1 

258 

8-16 

262 

16.22 

221 

4 

— 

226 

28-80 

221 

19 

7 

247 

57 

Degrees       Baoge 

fiain-  of  of 

Date.                           Weather.                   fall.  Frost.  Temperature. 

ins.  o 

Jannaiy ...    1-7      Very  wet,  and  mild         ...  2*636  1  16*7 

8.15    Wet  and  mild       -976  18  21*8 

16.22    Mild,  bat  damp     ...        ...    '760  7  20*8 

28.31    A  little  oooler,    bat  stQl 

mild  and  wet 1*291  16  208 

Febroar/..     1-7      Mild  and  damp     "464  9  28*4 

8-16    Very  mild '487  —  15-2 

16.22    Maoh  oooler          '599  7  20  2 

23.28    Cold,  espeoiallj  the  last  two 

days,  snow  on  26  di  27     *108  80  25*2 

March 1.7      Gold,  espeoially    the    let, 

with  snow  and  fog       ...     -821  17  81*1 

8-16    Cold            -200  84  26*8 

16-22    Very  cold -286  52  22*6 

23-81    Mild  and  wet,  with    two 

thanderstorms 1'607  25  82*8 

April   1-7      Mild  and  wet        1*848  4  20*6 

8-15    Mild            '477  0  230 

16-22    Cold,  damp>  and  windy   ...     *706  11  29  8 

28-80    Cold  and  dall        '640  18  22*4 

May 1.7      Very  oold  indeed 62  86*0 

8-15    Cool  and  doll        '812  6  290 

1622    Cold"  and  dall        *752  —  20-8 

28.81    Cold           1024  14  82*9 

Jane    1-7      Milder        '712  —  B8'6 

8-15    Very  warm           '082  —  80'5 

16  22    Very  warm  and  fine        ...    -097  —  84-0 

28.80    A  Uttle  oooler       '274  —  88*7 

Jnly 1-7      Cool  and  damp     0651  —  28*0 

8-15    A  little  warmer  with  heavy 

rain  on  14th     2-566  —  80*7 

1622    Cool           -898  —  20*1 

2381    Mild,  the  last  8  days  being 

veryhot 1*417  —  88*9 
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ENTOMOLOGICAL  LIST. 


As  this  is  probably  the  last  time  I  shall  have  the  honour  of  editing  this  list  be- 
fore my  departure  from  England,  I  have  thought  it  best  to  publish  it  in  a  com- 
plete and  carefoUj  revised  form,  so  as  to  establish  a  firm  basis  for  the  operations 
of  fatnre  collectors.  Some  species,  previously  recorded,  I  have  intentionally 
omitted  as  probably  in  error,  but  without  any  indication  of  the  omission 
besides  the  non-occurrence  of  the  name.  Deducting  these,  the  total  number 
of  species  is  906 ;  the  addition  of  fresh  species  is  now  rather  slow,  but  I 
estimate  that  the  total  number  occurring  in  the  district  cannot  be  less  than 
1100,  so  there  is  still  plenty  of  op}x>rtunity  for  the  energetic.  Species  not 
previously  recorded,  are  printed  in  small  capitals.  The  mode  of  indication 
of  dates,  localities,  fto.,  is  the  same  as  that  employed  in  the  last  complete 
list  of  1878.  We  have  the  honour  of  including  in  our  lists  one  insect,  at 
least,  lMyeU>%8  OirrigereUa),  which  is  not  found  elsewhere  in  Britain ;  as 
well  as  one  or  two^of  considerable  rarity. 

The  season  has  been  principally  remarkable  for  its  very  unusual 
lateness ;  insects  have  been  more  backward  this  year  than  on  any  previous 
occasion  within  my  limited  experience.  The  number  of  notices  is  more 
meagre  than  I  had  hoped  to  make  it ;  but,  personally,  I  have  been  frequently 
absent  for  considerable  periods  of  the  summer  in  other  parts  of  England. 
I  have  however  much  pleasure  in  recording  that  I  am  specially  indebted 
for  assistance  to  Mr.  N.  Manders,  who  has  been  indefatigable  in  collecting, 
frequently  at  the  expense  of  considerable  personal  discomfort,  and  has 
added  some  interesting  new  species  (principally  Noetuae)  to  our  lists. 

The  following  are  the  names  occurring  in  the  lists :  when  none  is 
given,  my  own  is  intended. 

0.M.0 G.  M.  Ooz. 

0.E O.Elton. 

B.v.H.  ...         ...         ...  S.  V.  Hume. 

F.J.H.J.  F.  J.  H.  Jenkinson,  Esq.,  O.M. 

N.H N.  Manders,  Esq.,  O.M. 

T.A.P Bev.  T.  A.  Preston. 

S.F.       ...         ...         ...  S.  Pearse. 

S.G. W S.  G.  Waddilove. 

E.  METBICK. 
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BHOPALOOEBA. 

GonepteiTZ  Bhamni 

... 

very  common     

Feb.  10,  N.M.,  O.B. 
May  24. 

Colias  Ednsa 

common  this  year     ... 

Jn.  9,  O.E. 

C.  Hjale 

occasional,  Bamsbmy. 

Pieris  Braflsicae    ... 

abnndant 

My.  26. 

P.  Bapae 

ditto 

Apr.  1. 

P.  Napi    

ditto            

My.  26,  N.M. 

AnihocliariB  Cardamines 

common       

My26,N.M.;  Jiu29. 

Lenoopliaaia  Sinapis 

•  • . 

formerly,  Babley  W.&c 

Arge  Galathea 

.  • . 

Bedwyn,  Ac.,  common 

locally      ...     ,„     ... 

Jy.lO,B.G.W.j  AngS. 

Lafliommata  Aegeria 

... 

common  in  woods  -  ... 

My.  6,  N.M. 

li.  Megaera 

<  •• 

Teiy  common     

Jn.7,  K.G.W. 

Hipparchia  Semele 

•  • « 

Aldboume,  &c. ;  scarce 

H.  Jaiiira        

... 

Jn.  19,  B.G,W. 

H.  Ti&oiiiis   

•  • . 

ditto            ..•     

Jy.26. 

H.  HyperanthuB    . . . 

..  t 

very  common      

Jy.  2,  O.B. 

Goenonympha  Pamphilus 

abnndant    

Jn.  7,  B.G.W. 

Limenitis  SibiEa    ... 

.  ■• 

Qtype  W.,   Lores  W., 

Henswood       ...     ... 

Jy.  20,  N.M. 

Apatora  Mb 

... 

Stype  W.,  rather  com- 

nion  ..«     «i.     ...     ... 

Aag. — ,  Mr.Colemaa. 

Cynthia  Gardni      

Yaneesa  Atalanta 

YIo 
•      A\^  ••■  •■!  •■■  ••■ 

V.  Antio|>a ... 

V.  Polychloros       

V.  Urticae 

Grapta  C-albnm    

Aigynnis  Paphia 

A.  Adippe 
A*  Aglaia 
A.  Selene 
A.  Bnphrosyne 

Melitaea  Ginzia     

JoL.  Awl  alia      ...     ...     .li 

M.  Artemis    ... 


•••  •■•         fl«t 


!•■  •••  ••• 


!■•  ••■  ••• 


•  •  •  t  •  fl 


Nemeobhis  Liioina 


••• 


common     on     downs ; 

this  year  abnndant 

common      ... 

common       

once.  Say.  Forest, 
rather  common  ...     ... 

abnndant     • 

Marlborongh,  twice, 
common  in  woods      ... 

Say.  Forest,  ftc 

ditto 

ditto 

common  in  woods 

formerly  near  Bedwyn. 

ditto. 

Ghisledon,     &c.,    now 

almost  extinct. 
looaDy  oommon  in  woods 


...     ... 


• . .     ... 


Jn.  6,  O.E. 

Apr.lO,  N.M.S  Ang.8. 

My.24,O.B.s  Ang.l6, 

Apr.  10,  N.M. 
Jn.  18. 

Jy.  28,  N.M. 
Jy.  12,  B.G.W. 
Jy.  12.  B.G.W. 
Jn.  10,  B.G.W. 
Jn*  6,  O.B. 


Jn*  19,  O.B.I  Jy.  19. 


«) 


Thecia  Betulae 
T.  W-album 


•  1 1  •  ■  • 


T.  Quercns 
T.Bnbi   ... 


■  ••         ••■         ■*! 


■  ••         •••         ••• 


•  •■         •••         ••• 


GhTTBOphanns  Fhlaeaa  . . . 
PolyommatiiB  Argiolns... 
P.  AIbtu  ... 


...     ...     ... 


•  ••     . • • 


•a.  *•■  *•• 


Jl  •  ^Ljnoii ...     I..     ...     .•• 

P.  Goiydon    

P.  Alexis 
P.  A^stis 

Thymele  Alveolns 

ThanaoB  Tagea      

Pamphila  Linea    

Pa  SylTanuB    

P.  Comma 


•••         #•■  ■•• 


•  • •         •  •• 


• ••         • •• 


•••         •••         ••■ 


•  •  •         •  •  t 


•■•         •••         ••■ 


Prooris  Gexyon 
Anthrooera  Lonioerae  ... 
A.  Filipendulae 
Smermthns  OceUattiB 
S.  Populi... 
S.  Tiliae  ... 
Aoherontia  AtropoB 
Bphinx  GonyolToU ... 
S.  LigtiBtri 
Deilephila  lavomioa 
Ghaerocampa  Gelerio 
G.  Elpenor 
G.  PoroeUiui 
Macroglosga  Siellatamm 

Sesia  F  aoif or  mis   

S.  Bombyliformis 

Sphecia  Bembecif ormis . . . 
Trochilinm  Tipnlif  orme 

Hepiatus  Heclos   


•••         •••         »■• 


•  •  •         ■  •  • 


West  W.,  BamBbury. 
LittlecoteyStjpo  W.,fto. 


Jy.   28»  N.M.,  S.P.i 
Ang.  10. 

Jy.  28,  N.M. 


...     •• I 


•*.     ...     ... 


...     ...     ..I 


•••     ...     ••• 


...     ««.     ... 


•  .*     .«•     ..I 


...     •••     *•• 


.*•     ...     ... 


...     ...     ... 


Tery  common  in  woods 
Bamsbnry,    West    W., 

Babley  W. 
common 
common 
Mildenhall,    West  W., 

Thrup  W..  Ac. 
near  Marlborongh ;    scarce  i  not  lately, 
common  on  downs     ...        Ang.  8,  N.M. 
abnndant 
common 
ditto 
ditto 
ditto 
ditto 

Forest  Hill,  Martinsell, 
common •     ••• 

SPHINGINA. 

Forest  Hill,  3to 

Bastridge,  Bedwyn,  Ac. 

yery  common     

not  scarce. 

common  at  light,  &o,.,, 

common 

occasional. 

ditto. 

common 

once,  Marlborongh. 

ditto. 

scarce,  Marlborongh... 

common  at  flowers    ... 

common      

Say.  Forest,  West  W.,ftc. 

Marlborongh. 

ditto. 

common  in  g^ardens  ... 

BOMBYGINA. 
Say.Forest,Knighton,fto.     Jy.  2,  F,J.H.J. 


••t    #••    ••< 


••■    ■••    #•• 


My.25,N.M.;  Jn.l9. 
Jn.  10,  B.G.W. 
Ang.  22,  N.M. 

Jn.  16, 0 JI. ;  29. 


Jn.  6,  O.E. 
Jn.  14,  N.M. 
My.  26,  N.M. 
My.  26,  N.M. 
Jy.21,0.E.;  Ang.lO. 
Jn.  16,  B.G.W. 

Ang.  8,  N.M. 

Jn.  11,  N.M. 

Jy.  10,  B.G.W.  J  28. 

Jy.  10,N.M.;  Ang.  8. 

Jn.  12,  G.M«G. 
Jn.  10,  S.P. 


Jy.  11,  N.M. 


Jy.  26,  N.M. 
Jn.  29,  N.M. 
Jn.  8,  S.V.H. 


Jy.  6,  S.P. 
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H.  Lnpplinna 

H.  Hamuli      

R.  Yelleda      

H.  Sylviniis    

CoBSOB  Ligniperda 

Cemra  ForciLla     

C.  BmDA 
0.  Ymnla 

StanropiiB  Fagi     

Notodonta  Ziosac 

Pierostoma  Palpina 


yery  common      

not  rare       

Manton  Copse;  scarce 

fiamsborj,  Ao 

rather  common 

not  rare. 

ditto;  Bamsbnry. 

rather  common 

Sav.  Forest,  twice. 

Marlborongh. 

West    W.,     at     light; 

Marlborongh 

Dbtmonu.  DoDOMiU      ...         Marlborongh;  at  light, 


••0  •••  ••• 


I  •_        •  •  ■  •  •  • 


Leiocampa  Diotaea 

L.  DiCTASOlDIS       

LophopteryzGamelina  ... 
Diloba  Gaemleooephala 

Petasia  Gassinea 

Peridea  Trepida    

Pjrgacra  Bncephala 
Psilnra  Monaoha 

DaBjohxra  Padibnnda  ... 

DemaaCoryli 

Otgyia  Antiqna     

O.  Gonoetigma       

Stilpnotia  Saliois   

Porthesia  Anriflna        . .  • 
Miltoohrista  Miniata    ... 


Iiitfaoeia  Anreola 
L.  Oomplannla 
L.  Gnaeola 
▼ar.  Stramineola  ... 
Oeniatia  Quadra 
Gnophria  BabriooUia 
Cjboflia  MMomeUa 


. .•     ••• 


•  ••     •  «• 


.••     ..•     •*• 


• .«     . .• 


vUw         ...  ••*  •••  •«• 

ditto,  scarce. 
Marlborongh ;  at  light, 

wUO     ••§        t«»        •••        ••• 

ft 

not  rare. 

common       .• 

Sar.  Forest,  not  scarce 

Marlborongh ;  at  light, 
once. 

common      m 

Say.  Forest,  &c. ;  com- 
mon in  woods. 

common;  at  Ught 

Say.  Forest,  scarce. 

common 

Marlborongh  ? 

rather  common 

abundant 

Say.  Forest,  West  W., 
at  light    ...     

Say.  Forest,  once. 

yery  common     ...      •• 

Bamsbory,  Ghilton,  &c. 

with  the  last . 

Say.  Forest,  twice. 

TlirupW.,  8ay.Foreat,&3. 

near  QL  Bedwyn 


My.  80,  N.M. 

Jy.  20,  N.M. 
Jn.  28,  N.M. 
Ang.  25,  N.M. 
Jy.  25,  S.P. 


Jn.  18.  N.M. 


*  • 


Jy.  18,  N.M. 

« 

Jn.  12,  N.M. 

Ang.  15,  N.M. 
lary.,  My.  25,  N.M. 


My.  15,  N.M. 
Jn.  9,  d.E. 

■ 

Ang.  22,  N.M. 


I        I 


Ang.  8,  N.M.— 14 
Jy.  25,  N.M. 

«  •  d 

Jy.  13,  N.M. 

Ang.  10,  N.M. 
Ang.  20,  N.^. 


Jy.'  1. 


6d 


K'adaria  Mandana..,     ..• 

Enthemonia  BuBBcla    ... 

Arctia  Caja    

Nemeophila  PlaataglnU 
Phragmatobia  Fnligmoaa 
SpiloBoma  Menthastri  . . . 

S.  Labrioipada       

Diaphora  Mendioa 

GaUimorpha  Jaoobaeae. . . 

Lasiooampa  Babi 

L.  QaerotLS      

Eriogastor  Lanesfcria     . . . 
Poeoilooampa  Populi     ... 

Triohiara  Crataegi 

Olisiooampa  Keasixia   . . . 

Odonestifl  Potatoria      ... 
Gasiaropaoha  Queroifolia 

Oiliz  Spinala 

PlatTpieryz  Laoerfcinaria 

Drepana  Faloataria 


•t*     .••     it* 


D.  HamTila 

D.  nngaioala 

Famea  Nitidella    ..i 


•  •• 


Thyatira  Derasa   

X •  Jj ATIo   ..•       »»•       i*«       .«• 

Oymatophora  Daplaris ... 

0.  Dilata... 

O.Ob 

0.  FlaTioomiB 

0.  Bidena 

Bryophila  Perla    

B.  Glandifera... 
AoTon/ota  Tridens 
A.P0i 


■*•  •••  •  •• 


•  at    ..•    ..•    ••• 


•••    ••• 


>••    •••    >•• 


. <•    . .• 


Bamabory,     &o.,     not 

cominoii* 
Sav.  Foreat,  not  lately. 

abundant     Jy.  25,  N.M.;  Ang.lO. 

loo  Ally  abandant        ...         Jn.  11,  N.M. 
not  common. 

abundant     Jn.  13,  O.E. ;  30. 

ditto  Jn.l8,N.M.;  Jy.  10. 


rather  common  at  light        Jn.  14,  O.E . 


...     •«*     ... 


Jn.lO,T.A.P. ;  Jy.29. 


common 
Weat  W. 

abundant     Jy.25,N.M. :  Ang.l5. 

larraa  abundant larv.  Jn.  30,  S.P. 

common  at  light. 
Marlborongh,  not  rare. 
Bamabury,     Ac,     not 

common ,     ...        Aug.  6. 

abundant     Jy.24,N.M. ;  Aug.2. 

Aug.  8,  N.M. ;  17. 
Jn.l8,N.M.;  Sept.  2. 


•••  •••  ■•• 


•••  i««  •#• 


Jn.  6,  N.M. 


•••     tit     •••     ••• 


common 

ditto 

Sav.   Forest,  Oommon 

Fntn       

Say.  Foreat,  Henawood, 

Marlborough Jn.  14,  Aug.  15,  N.M. 

Say.  Forest. 

ditto,Stype  W.,oommon        Aug.  8. 

Babley  W.,  Hanswood,  common. 

NOOTUINA. 
Marlborough,  West  W., 

ataugar Jy.  16,  K.M. 

Weat  W.,  at  sugar  and 

light         Jy.  18,  N.M. 

Boltatridge  W.,  Ao. :  very  oommon. 
Manton  Oopae. 

WestW Jy.  13,  N.M. 

Say.  Foreat. 
Manton  Oopae,  aoarce. 

very  common      •        Aug.  18,  K.M. 

Marlborough. 

Ohilton,  Aldbourne. 

abundant    •        Jn.  10,  S.P.  i  Jy.  11. 
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•••     itt     •••     (t* 


A.  Alni     

A.Iiigii8tzi 
A.  Bunioifl 


••(  ••• 


tt«  • •• 


•••  ••#  ••• 


•••  •••  ••• 


Lenoania  Gonigera 

L.  TUBCA 


•  •I 


•  ••  ■  •  • 


«••         •••         ••■ 


•••         •«•         ••• 


L.  Lithargyria 
L.  Comma 
li.  Impnra 
L.  Fallens 
€h>rt7na  Flavago  . . . 
Hydraeoia  Nlotifcans 
H.  Micacea 
AxjUa  Patiis ... 
Xjlophaaia  Borea  ... 


f  •  •  ■  •  • 


•  •  •  •  • 


■••  •••  ■•• 


•  •  •  ■  •  • 


•  ■  •  •  •  • 


•  ■  ■  ■  «  ■ 


•  €  ■  •  • 


X.  Litliozylea... 
X.  Polyodon  ... 
X.  Hepatioa  ... 
Xenria  Si^xmarlae 


HeliophobnB  Popnlaris ... 
Gerigo  Gytherea 


•  •  •  ■  •  • 


•••  ■■■  ••• 


•••  ••« 


Lnperina  Testacea 
L.  Gespitis 
Mambstba.  Ancips 
M.  Brassicae  ... 
M.  Persioariae 
Apamea  Baailinea... 
A.  Gemina 
A.  Unanimis  ... 
A.Ooii]ea 
Miana  StrigOis 
ILFonmoola... 

jC  AroQOBa • 

Qrammeaia  Trilinea 


...     • .  * 


•*•     ..«     .•• 


•  •  •     •  •  * 


•*•     ...     ... 


!••  ..• 


...  •  •  • 


Jy.  10.  N.M. ;  20. 


Jn.25,  N.M.;  Jy.  9. 
Jn.  80,  N.M. 


Jn.30. 


Barngbnry,  Marlbovoixgli      Jy.  15. 
oommon  on  poplars  ..•        Jy.  15. 
Bamsbory,  &o. ;  [rare, 
common  • 
West  W.,    &o.,  rather 

common 

Bamsbary,  Wesfc  W. ...        Jy.  18. 
Sav.  Forest,  at  sugar, 

oommon 

common      

Bamsbary,  at  light    ...         Jn.  30. 
Bamsbary,  &o, 

abandant     

Marlboroagh,  at  light. 

Poalton. 

Marlboroagh,  at  light. 

ditto. 

Sav.  Forest,  West    W., 

common 

common       

abandiat     Jy.  15,  N.M. 

very  common      

Bamsbary,  Sav.Foiest, 

Ac 

WW*        •••  •••  ■••  ••• 

Marlboroagh,  common  at  light. 
Marlboroagh,  at   light, 

scarce      Ang.  14,  N.M. 

abandant  at  light      ...        Aag.  16,  N.M* 

Marlboroagh,  once. 

West  W.,  at  sn^or     ...        Jy.  — ,  N.M. 

abandant     Jn.  20,  O.E. ;  Jy.  10. 

Marlboroagh. 

oommon  at  light. 

Bamsbary. 

larvae  oommon ;  Bamsbary,  &o, 

abandant     Jy.  21,  N.M. 

ditto  Jn.21,N.M.$  Jy.20. 

Bamsbary. 
ditto,  local. 
MarlboroaghyTery  com- 

moa ...    ...     ...     •.«        Jn.  Sly  N.M. 


Jn.l8,N.M.;  Jy.  20. 
Jy.  13,  N.M. ;  20. 


Jy.20,  N.M,;  29. 
Jn.  26,  N.M. 
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••• 


•••    •••     ••• 


Garadiina  Alsihes ..« 
G.  Blaada 

0.  Gabionlaris 

Bnsina  Tenebrosa  .•• 


Agrotis  Fata  ..« 

A.  Snffosa 

A,  Seg^tnm 

A.  Exolamationis  .•• 

A.  Gortioea 


•«• 


!••      It* 


•••     •••      ••• 


•••     !«•     ••• 


A.  Tritioi... 


•  ••  t«*  ••• 


•••  •••  ••• 


• ••  • • • 


• ••  ••• 


•••  •••  t  •• 


•t ■  ••• 


••I  • •  • 


••«  •••  ••• 


•••  • •• 


A.  AqaHina 
A,  Porphyrea ... 
Triphaena  lanthina 
T.  Fimbria 
T.  Interjecta  ... 
T.  Orbona 
T.  Pronuba 
Noctaa  Angnr 

N.  Plecta 

N.  G-nigram  ... 

N.  Triangulam 

N.  Bhomboidea 

N.  Brunnea 

N.  Festiva      ...     ••• 

K.  Bella  .••     .•• 

N.  Baja   ... 

N.  Xanthog^apha  . 

Trachea  Piniperda... 

Taeniooampa  Gothioa 

T.  Bnbrioosa 

T.  Instabilis 

T.  Populeti 
T.  Stabilis 
T.  Gracilis 


••*     •*. 


••• 


•••     §•• 


•  a.  •  •. 


■•4  ••• 


•..  ••• 


•  •  •  ■  •  • 


■  ..  ••*  ••• 


••  ■•« 


•  •• 


*••  *•• 


■t.  ..t  *•• 


•*.  ... 


•  •• 


T.MinioBa 


»•«  ■•.  •!• 


Bamsbnrj,  at  light   ... 
ditto,  very  common, 
abundant    •••     .••     •••  * 
Bamabnry,       Marl- 
borough; light      •••  ' 
Marlborongh,  at  light, 
common  at  sugar, 
abundant    ...     

Ql  wCO  ••!  ...  ••.  a.. 

Bamsburj,     Marl- 
borough; common... 
Marlborough    raQwaj- 

panic  la.  aa.  t.a  ... 

Thrup  W. 
Bedwjn  Gommon. 
BamsburjyMarlborongh 
MarlboroughjLittlecote 
not  uncommon. 

common      •     ... 

abundant     ...     .,•     ... 
common. 
Marlborough;  sugar. a. 

common 

Bamsbur7,Marlborough 
Bamsbury;  sugar, 
common. 

abundant     « 

common,  at  light 
Bamsburj. 

abundant     ..«     

Bamsbury  Plantation. 

very  common     

Marlborough;  at  sallows 

yery  common      > 

Marlborough 

abundant ... 

Marlborough;  light  and  - 

sauows     •■.     *••     ... 
West  W. ;   at  sallows,' 

uncommon      ...     «••  • 


Jn.  80. 

Aug.  18,  N.M. 
Jn.  19,  N.M. 


Jn.  18,  N.M.-^y.  5. 
Jn.  80,  O.Ba-^y.  15. 


Jn.  29,  NaM. 


Aug.  24,  N.M. 


Jy.  28,  N.M. 


Aug.5,N.M. — Sept.  2. 
Jn,  30, 0.B.— Aug.  8. 

Jn.  5,  N.M. 
Jy.  20,  N.M. 
Jy.  18. 


Jn.  18,  N.M. ;  Jy.  18. 

Aug.  14,  N.M. 

Aug.  26,  NaM. 

Apr.  14,  NaM. 
Apr.  7,  N.M. 
Apr.  6,  N.M. 

Mr.  14s  S.P.,  N.M. 

Ap.  7,  N.M. 
Ap.  10,  N.M. 
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*••     ••!     ■•• 


>••     •••     ••• 


•••     ••• 


•  ••      •••     •»• 


■  ••     •••     •  I 


T.  Mnnda 
T.  Crada ... 
OrihoBia  Lota 

O.  Maoflenta •     ... 

Anchocelis  Pistacina    ... 
A.  Limosa 
A.  Litnra... 

Cerastis  Yacoimi   

C.  Spadicea    ...     

ScopeloBoma  Satellifcia ..« 
Dasjrcampa  Babiginea  ... 
Xanthia  Gera^o     ...     ... 

X.  Flavago 

X.  Ferroginea 

Cosmia  Trapezina  . .     ... 

G.  Dii&niB 
G.  Affinis... 
Eremobia  Ochrolenca    ... 
Dianthoeoia  Carpophaga 


...     •••     •>. 


...     ... 


•>.     .*•     .•• 


..•  •••  a*. 


•«.  •■• 


D.  Gapsincola... . 
Hooatera  Serena 


Epunda  Lichenea  (P)    ... 

E.  YlMINALIS 

Miaelia  Oxyacanthae     ... 
Agriopis  AprOiiia  ...     .«• 
Phlogophora  Meticnlosa 
Eaplezia  Lncipara...     ... 

Aplecta  Nebnlosa 

A.  Adyena 
Hadena  Frotea 

H.  Dontina     •     ... 

H.  Oleraoea    ... 
H.  Piai 


■■     ...     .  ■ 


•••     ••• 


•*•     ... 


•■•     •«.     «..     ... 


...     « . • 


H.  Thalassina... 
Xjlocampa  Lithorhiza  .•• 
Calpcampa  Exoleta 
Xylina  Bhizolitha 
X.  Semibrimnea 
Gnonllia  Yerbaaoi  ... 


•••     ••. 


...     ••• 


West  W.,  &o. ;  not  rare        Apr.  10,  S.P.,  N.M. 

abundant     •        Mr.30,N.M. ;  Apr.30. 

Marlborongh. 

Bay.  Forest. 

abundant. 

ditto,  at  light. 

common. 

abundant     Mr.  2  (h),  N.M. 

rather  common Mr.  81  (h),  N.M. 

common       ...     Mr.  2  (h),  N.M. 

Marlborongh,  once. 

Marlborongh,  at  light. 

ditto,  rather  common. 

common. 

abundant     J7.27,N.M. ;  Aug.26. 

common. 

Bamsburj,  not  scarce. 

Henswood,  Aldbonme,  Marlborough. 

Bamsbury,       Marl- 
borough ;  at  light ...        Jn.  28,  30. 

common. 

Loves  W.,  &c.,  rather 
common  ...     ...     ...        Jy.  9. 

Marlborough  P 

West  W.,  at  light      ...        Aug.  10^  N.M. 

common. 

do. 

do. 

Marlborough. 

yery  common 

Bamsbury. 

rather  common. 

very  common 


*••  ...         ..a         t.i 


...         .1 


Jn.  8,  O.E. 
Jy.8. 


I.  •     ... 


Jn.  18,  N.M. ;  30. 


abundant    Jn.  19,  N.M.;  Jy.  10. 

West  W.,  at  sugar    ...        Jn.  — ^  N.M. 


••• 


common.      ... 

common.      ,»«     ..t     ... 
not  scarce,  Marlborough,  &o. 
Sav.  Forest,  on  trunks. 
Ax  ford,  Marlborough, 
larvae  f^bondantt 


Jn.  30. 
Apr.  2,  N.M. 


G6 


G.  Ghauomillae 
G.  Umbratioa... 
Aoontia  Lnofcnosa  ... 
Brephos  Parthenias 
B.  Kotha... 


•••  •  •  I 


•••  ••• 


•••  •••  ••• 


Abrostola  Urtioae  . 
A.Trip1a8ia 
Flnsia  GhryBitis 
P.  Feefcaoae    .., 
P.  Iota 


••  ••• 


•••  •••  ••• 


•••    tat 


•••    ••• 


•••    •••    ••• 


•  •• 


*••    ■••    •  •  • 


P.  Gamma 
Gonopiera  Libatrix 
Amphipyra  Pjramidoa ... 

A.  Tragopogonis    

Mania  Tjpioa 

M.  Maura       

Tozooampa  Pasidnmn   ... 

Gatooala  Nnpta     

BnolidiaMi     

E.Glyphioa    ..•     •••    ... 
Phjtomeira  Aenoa « 

Omrapttiryx  Sambnoaria... 

Epione  Apioiaria    

Bomia  Grataegata 

Angwona  Pmnaria       ••• 

Metrooampa  Margaritata 

EUopia  Fasoiaria 

Eurymene  Dolobraria   ... 

Pericallia  Sjringaria    ... 

Selenia  Illancun'a 

S.  Lnnar<a 

S.  lUnBtraria  ... 

Odontopera  Bidentata  ... 

OrooalliB  Elingnaria 

EmiomoB  Tiliaria 

E.  Fnaoaotaria      ..t    ••• 


•••         ■•• 


I  •  I         •  ■  • 


•  •  ■         •  •  f 


larra  near  Bedwyn    ...  1875. 

oommon,  at  flowers  &3.  Jy.  2,  F. J.H.J.  ;  12. 

Marlboroagh,  railway -bank. 

SaT.  Forest,  common...  Apr.  9,  N'.M. ;  12. 

Henswood,    West   W., 

common Apr.  15,  N.M. 

common      ...     ...     •••  Jy.  8,  S.P. 

ditto Jn.  80. 

ditto,  at  light     Jn.  30;  Jy.  10. 

Marlborough,  not  common, 
common^      at     flowers 

and  light Jn.  29,  N.M. ;  Jy.  9. 

abundant     Jn.  4. 


II  •  •  i 


•  •  •         •#•  ••• 


Sept.  1. 
Aug.  26,  N.M. 
Aug.  — ^,  N.M. 


Aug.  2—16. 


Jy.  12,  S.P. 


common       ... 
very  common 
common 
ditto. 

dlwCO         ...  ...  ••.  .at 

Bedwyn  Brails, 
common. 

locals  Forest  Hill,  &o.        Jn.  20,  O.E. 
Savemake,  West  W. 
Say.  Forest,  common...        Jn.  20,  N.M. 
GEOMETEINA. 

common 

rather  common. 

abundant     •••        Jn.  8. 

West    W.,    Boltsridge, 

Henswood       

common       •• 

Bamsbury,  Say.  Forest. 
Say.  Forest,   Ac,   not 

common  ...     

Bamsbury,  &o.,  not  common. 

yery  oomjnon      Apr.  11;  My.  10. 

Manton  Copse. 

Bamsbury  Plantation. 

common. 

ditto. 

ditto. 

Say.  Fore8^|  Marlborough,  Sio,,  common. 


Jy.  18,N.M. 

Jy.  4,  N.M. 


Jn.  25,  N.M. 


e? 


••   •••   ••« 


£.  Eroearia     . 

£•  Ang^nlaria 

Himera  Pennaria 

Phigalia  Pllosaria 

NysBia  Hispidaria 

Amphidaaia  Piodromaria 

A.  Betnlaria •     ... 

Hemerophila  Abraptaria 

Glecara  Glabraria 

0.  Idoheiiaria...     ^    ... 
Boarmia  Sepaodata 

B.  Bhomboidaria  ... 
B.  BfOboraria  ...     .•• 
B.  Gomaortaria 
Tepbroflia   Grepnaoiilaria 

T.  Laiicazia 

T.  Extanaria ... 

Pfeeodoterpna  Cytiflaria... 
Geometea  PapiHonaria ... 

lodifl  Laotearia      

Pliorodeama  Bajolaria  ... 

Hemitihea  Thymiaria    ... 
Epliyia  Porata 
E.  Pnnotaria  ... 
£•  Trilinearia ... 


••• 


•••     •>< 


•••     *•• 


t»<«     ... 


•••     •.• 


E.  Omioroiiaria 
£.  Pendnlaria  •• 
Aathena  Lnteata 
A.  Candidata ... 
A.  Sylrata     ••• 
A.  Blomiri    ..•     .•• 
Addalia  Soufcalata 

A.  Biaetata     

A«  TrigemiData 
A.  '^^gnlaxia ...     ... 

A.  Snbaerioeata 
A.  Bemntata  ... 

A    ImitanA 

A.  AToraata 


. ••     ..I 


. .•     ... 


• « .     ... 


I . .     .••     ... 


Sept.  2. 


*••     .*• 


.*•     ••• 


Marlborongb. 

common 

Marlborongb. 

Sav.  Forest,  &o, 

Marlboronghi  onoe  afc  light. 

SaT.  Forest,  Marlborongb;  nnoommoin. 

not  common. 

common,  at  light,  Ac...        My.  16,  N.M. 

SaT.  Foresty  Gakewood,  Burnt  W. 

common      ...     ,••     •••        Aug.  10,  N»M« 

ditto     .•        Jy.  26. 

ditto    M«     •••     • Jy«S;  Aog.  20. 

Pathall  W.,  once. 

Marlborongb,  once  at  light. 

not  common. 

Stype  W.,  Say.  Foreat. 

Pnthall  W.,  common. 

Aldbonme,  Say.  Foreat. 

BoltaridgeW. ;  nnccmmoa. 

very  common      i.«     •••        My.  26,  K.M. 

Sav.  Foreat,  West  W., 

at  light    ... 
common 
ditto 

PnthaUW.,Weet  W.,&o. 
Say.  Foreat,  Bamabnxy, 

common  ...     ...     ... 

Pnthall  W.,  Weat  W. 
ditto,  ditto, 
widely  distributed 

abundant     

Say.  Foreat,  Manton  Gopae. 
Bamabnry  Plantation...        Jy.  16. 

yery  common     Jy.  16 ;  Ang.  21. 

abundant    Jy.  18;  Ang.  2. 

Marlborongh. 

EamBbnry,&o.,common        Jy.  30. 

Marlborongh,  onoe. 

common  in  wooda      ...        Jn.  80,  OJE, 

not  acarce,  Bamabnry,  Ac 

abundant    Jy.  4^  N.M. 


...     ... 


...     ...     ... 


Jy.  16,  N.M. 

Jn.  7,  O.E. ;  Jy.  80. 

Jn.  18,  N.M. 

Jn.  28,  N.M. 


Jy.  9. 

Jn.  12,  O.E. 


6d 


Bradjepetes  Amataria... 
Cabcra  Fasaria 
0.  Exanthemata 
Corycla  Panobata  ... 


*••  ..•  ••• 


.*•  ••• 


•••  ... 


t.t  >.*  «•. 


••t  ••• 


•.•  «•• 


*•• 


•••  i*t  ••• 


0.  Taminata 
Avenfcia  Fleznla 
Halia  Wayaria 
Btrenia  Glaihrata  .;;     .<• 
Lozogramma  Peiararia  ... 

Kumttia  FolTeraria 
Vidonia  Atomaria ... 
F.  Piniaria 
Minoa  S  aphorbiata 
Abraxas  Groflsiilariata ... 

A.  Ulmata      

Ligdia  Adastata    

Lomaapilis  Marginata  ... 
Hjbemia  Bapioapraria. . . 
H.  Lenoophearia  ... 
H.  Anrantiaria 
H;  FrogemBiaria  ... 

H.  Defoliaria  

Anisopterjx  Aeeetilaria 
Gheimatobia  Bramata  ..• 

Oporabia  l)ilatata 

Larentia  Didjmata 

L.  Multistrigaria 


••• 


...     ... 


>••         •••  ..a 


•  t* 


L.  OliTaria 

li.  Miaria...     ...     •••     *•• 

Emmelesia  Affinitata 
E.  AlohMnillata 
E.  Albnlata 
Eapitheoia  Yenoeata 
E.  Centaureata 
£.  Sabfalyata... 
E.  Plambdolata 
E.  Haworthiata 


*.•     *•• 


•..     ...     ..« 


• • •     ... 


...     • .  • 


•  • .     .•* 


« • .     ■  • . 


'  •     ••«     ■•. 


Jy.  13—16. 
Jn.  7,  O.B. 
Aag.  18,  N.M. 


•  •  ■  •  •  • 


common 

very  common 

common 

Savernake  Forest,  Ac , 

common    ..     ...     ...        Jv,  6,  N.M. 

Bar.  Forest,  not  common     Jy.  5,  N.M. 
Knighton,  scarce. 

oommon      ...     Aug.  11,  N.M. 

ditto ...     ...        Jn.  18>  N.M. 

SaTcmake  Forest,  &o , 

oommon ...        Jn«9|0.B. 

Boltsridge  W.,  Ac.|  scarce. 

odounon       ...     Jn.  7,  N.M.  i  20. 

oommon  6tnong  firs. 

Bablej  W.,  West  W.,  Ao.,  onoommon. 

very  abnndant   Jy.  26. 

Binok-knoll,  Bamsbnry,  Marlborongh,  scarce. 

common       .••     My.  11 ;  Jn.  28* 

ditto     Jn.  7,  O.B. 

ditto     ...     ...     ...     ••• 

ditto. 

Savernake  Forest. 

oommon       t 

diito. 

ditto,' at  light     Apr.  16|  N.M. 

abundant ... 

very  common. 

common      

Sav.  Forest,'   Ac.,    not 

oommon 

SaTcmake  Forest. 

Tery  oommon 

Binck-knoftl,  Ac,  common,  locally. 

Henswood,  Babley  W. 

Ghisledon,  Bedwyn,  co  mmon. 

West  W.,  Bamsbnry ...        Jn.  27^  F. J.H.J. 

Marlboroogh.not  oommon    Aog.  19$  N.M. 

rather  oommon  in  gardens. 

common  in  woods. 

MilderihaB,  Bamsbnry, 

not  ooDHnon    •••    •••        Ang.  2. 


Feb.  10,  N.M. 

Mr.  20,  N.M. 

Apr.  16,  N.U 
Jan.  8,  N.M. 

Jy.  80. 

Apr.  28,  N.M. 

Jn.  21 ;  Jy.  a 


6d 


•I  •    •••    ••• 


m mu  •  ■  • 


■••  !«•  •■• 


• ••  ••• 


•  •  •  •  •• 


•  ••  •■• 


• • •  • •• 


•■•  ••• 


•  ••  •••  lit 


•  •■  •••  ••• 


E.  Gastigata  ... 

£.  Larioiata 

E.  Irrigaata   ... 

E.  Nanata 

E.  Sabnotaba  ... 

S.  Yalgata 

E.  AjMimilata.., 

£.  Saboiliata  ... 

E.  Dodoneata... 

E.  Abbreviata 

E.  Exignata    ... 

E.  TogBta 

E.  Pamilata    ...     ..• 

E.  Coroiiata 

E.  Beotangnlata 

Lobopbora  Yiretata 

L.  Lobular  a 

Thera  Yariata 

T.  Firmaria 

Ypsipetes  Elatata ...     ... 

Helanthia  Babiginafca  ... 
M.  Ooellata 
M.  Albioillata 

Melanippe  Hastoto 

M.  Prooellata 

M.  Unangnlata 
H.  Bivata 
M.  Biriviata   .. 
M.  IContanata 
M.  Flnotoata .. 
Aniic]ea  Bnbidata... 


• ••  vat 


•■•  ■••  ••• 


•  • t  «  •  ■ 


•  •  •  •  •  • 


•«•  ■■•  ••• 


•  ■  •  ■  •  • 


V  •  •  •  •  • 


•  ■  •  •  •  • 


■••  •■•  •«# 


A.  Badiata 

A.  Deriyata    

Coremia  Propug^xLata 
C.  Fermgaria... 
C.  TJnidentaria 
Camptogranima  Bilineata 
C.  Fluyiata 


•  •  •         ■• • 


■  •  •         •  •  • 


very  common      Jn.  4,  N.M. 

local ;  Bamsbnry,  Binck-kooll. 
Sa7.  Foresfc.  once  on  fence. 
HarlboroQghj  at  light,onoe. 


•   ••  •••  Btt 


Jy.  22. 

Jn.  8,  N.M.  3  SO. 
Jn.  28. 


•«•  •••.        ••• 


My.  16,  N.M. 


.*•     *«t 


common 

abondanfc  at  light 

common  in  gardens   ... 

Littlecote  Fark,^onoe. 

Sar.  Forest,  Boarce. 

common 

dilto. 

Manden. 

not  common. 

Bamabnry,  aoaroe. 

very  common 

SaT.  Forest,  once. 

Sa7.  Forest,  not  scarce 

common       • 

Chiltoa,  Bamsbary  Plantation. 

ver/ common      Aag.  18;  Sept.  2. 

Say.  Forest,  Boltsridge,        Jy.  16. 

common       Jn.  7|  O.B. 

Henswood,  Babley  W., 

Bamsbary,  Ao.       ...         Jy.  15. 
Pathall  W., West  W. ,  not  scarce. 
Manton  Copse,  uncommon. 


Jn.  80;  Jy.  10. 

My.  14,  N.M. 

Jn.  28,  N.M. 


...     ...     ... 


...     ... 


...     •«.     ••. 


...     ...     ... 


not  rare 

scarce  ..•     ..•     ...     ••• 

very  common 

abundant 

very  abundant   

Bamsbury,*     Marl- 
borough, West  W. . . . 
common 
ditto 

Say.Foresti  uncommon 
abundant 
rery  common 
abundant 
Marlborough,-    one    at 

llglltf  •  • .         ..•        •••         .tt 


...         ...        ..< 


...  •  4 


.«  ...  *•• 


...  .*• 


•  ••  ... 


Jy.  13. 

Jy.  13. 

Jn.  4 ;  Jy.  2. 

My.  7,  N.M. 

Jn.  28 ;  Jy.  10. 
Apr.  30;  My.  18. 
My.  11,  N.M. ;  30. 

My.  11. 
Jn.  26,  N.M. 
Jn.  28,  O.E. 

My.  13,  N.M. 
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Phibalapteiyz  Tersata ... 
P.  Lignata 
P.  Vitalbata   ... 
Scotosia  Dnbitata ... 
S.  Vetulata 
S«Bhamnata  ... 


•••  •••  ••! 


•  •  •  •  ■  • 


•  •  t  •••  •  •  • 


•  « •  ••• 


S.  Oertata 
Cidaria  Miata... 
G.  Pioata... 


• • •  ••• 


■■•         •■•  ••• 


0.  OoTjlata 
0.  Boaeata 
0.  Immanata  ... 
G.  Snffamata  ..« 
G.  Silaoeata 
G.  Pnmata 


t««    •■•    ••• 


■••     •••     taa 


■  •  «     ■  •  • 


•  •  •     •  •  • 


•  ••  «•«     ••• 


% • •  •• %  ••• 


a«*     ••■     ••• 


•  ••     ••«     ••• 


•••     •••     ••■ 


■  t  •     ■  •  ■ 


G.  Testata 
G.  Fnlvuta 

G.  Pyraliaia 

G:  Dotata 

Enbolia  Gervinata... 

E.  MenBiiraria 

E.  Plumbaria  ^^i     ... 

E.  Bipnnotaria      

E.  Lineolata 

Anaitis  Plagiaria 

Ghesias  Spartiata 

Odezia  Giiaerophyllata . . . 


Hypena  Pxobosoidalis  ... 
H.  BoBtrali8 
Biynla  SerioealiB   ... 


...     ...     ... 


Herminia  BarbaJis... 
H.  TarBipennalis  ... 
H.  NemoraliB ... 
PjraliB  Faxmalis  ... 


...     »•*     ... 


I*.     ...     ... 


•*•     «•• 


common  near  Glematis. 

Marlborongb,  rather  common 

Bamsbnrjynot  common 

common. 

rather  conmion 

Knighton,  &c ,  rather 
common  ...     

Jfarlborongh. 

very  common. 

rather      common      in 
woods 

ditto 

▼ery  common 

ditto  «•«     ••«     ... 

Marlborough. 

PewBey, 

Bamsbuiy,      Marl- 
borough   

Marlborough. 

common 

ditto 

ditto  in  gardens 

Marlboroughi  at  light, 

common,  Martinsell,  Ac. 

abundant     ,*,     , 

common  on  downs     ••• 

Marlborough     Downs, 
&c.f  common. 

common      

Marlborough,  at  light. 

Say.  Forest,  Knighton, 
&o.,  abundant. .1     ... 
PYBALIDINA. 

very  common     «••     ... 

common  in  spring     ... 

Bedwyn,BoltBridge,fto. 
common  ...     

West  W.,  Puthall  W. 

common. 

West  W.,  Ac. 

Marlborough. 


...     ...     •«• 


*  .t     ••*     .  •• 


*•• 


Aug.  7|  K.M. 
Aug.  3 


Jn,  dO,  O.E. 
My.  17,  N.M. 
Aug.  30. 
Aug.  5,  N.M. 


Jy.;  N.M. 

Jy.  6;  16 

Jy.  13  i  Aug.  15 

Jn.  30 ;  Jy.  17 


Aug  3;  28 
Aug.  7>  N.M. 


Aug.  23. 


Jn.  25,  N.M. ;  Jy.  9. 

Jy.  8, 19. 
Mar.  24. 

Jy.  26. 
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A^loflsa  Pingainalis 
Pyransta  Pnnicealis 
P.  Purpnralis 

P.  Ostrinalia 

Herbula  Cespitalis 

Ennjchia  AngpiinaliB    ... 
CatacljBta  Lemnata 
Paraponyx  Stratiotata... 
HjdrooampaNymphaeata 

£[.  Stagnata 

Aoentropas  Nivens 

Botys  Pandalis      

B»  T^erticabB 

B.  FnBcalis     

B>  Urfcicata 

Ebnlea  Crocealis    r 

E.  Sambacalis 

Pionea  Forficalis 

Spilodes  Glnotalis 

Scopula  Lntealis   

S.  Olivalis        

S.  I^mniJis      

S«  FerrugaliB  ..•     ...     ••• 

StenopierTx  Hybridalis... 
Kola  GvoiiUatella 


t  •         •  «  ■ 


N. Cristnlalis  ... 
Simaeihifl  Fabrioiana    . . . 
Chorea  toB  Sointillalana... 

Eodorea  Cembrae 

B.  Ambi^naliB        ...     .•• 

E.  Pjrraldlla     •• 

E.  Crataegella 
E.  Freqaentella 
E.  Eesinea 


...  • at 


'•«  ••• 


...  •*•  •«• 


B.  Angostea ..« 

Aphomia  Golonella 
Aohroift  Grifella 


abvndazit <        Jn*  26. 

Marlborongh  Downs. 
Say.  Forest,  &o. ;  com- 
luon ...     ...     ...     tt* 

ditto,  more  common... 
very  common      ...      .. 

West  W. 
Marlborough.        ■ 

ditto,  at  light     

BincknoU,ChisIedon,&o.       Jy.  12. 

common. 

near  Martinsell,  once. 

Babley  W.,  Sav.  Forest 


Jn.  10,  N.M. 

Jn.  4. 
My.26,N.M.;  Jy.ll. 


Jy.  30. 

• 

very  common     

Jn.  29.  ' 

common       

Jy.3. 

Sav.  Forest,  Bedwyn. 

common       

Jn.  80 ;  Ang. 

4. 

very  common      

Jn.  30. 

common. 

very  common 

Jy.  30. 

abundant     

Jn.  28;  Ang. 

3. 

ditto    •     

Jy.  16 ;  Ang. 

4. 

Henswood,    Bolteridge 

W.,  not  common     ... 

Aug.  30. 

common      

July  12—31. 

Chilton,    Sav.    Forest, 

Marlborongh  ...     ... 

Aug.  4^  N.M. 

•••       ••• 


Marlborough,  Puthall  W. 

very  abundant   

Chilton. 

Bamsbury,  at  light   ... 

abundant    

common       ...     ...     ... 

rather  common  .^ 

common      • 

Knighton,    Boltsridge, 
not  rare   ...     ...     ... 

Marlborough,  at  light, 
common  at  light 
Marlborongh^  Bamsbozy. 


My  7  J  Jy.2;Sept.l. 

Jn.  80. 

Jn.  6;  Jy.  10. 
Jn.  28. 
Jy.  25. 
Jy.  16. 

Jy.7. 

Jn.  27 ;  Aug.  18. 


72 


Epbesfcia  Elatelta 

HomoeoBoma  Nebnlella. . . 

H.  Binaevella 

Aorobasis  Consooiella   ... 
A.  Tnmidella  ... 


.*•     ••* 


Grjptoblabes  Bistriga  ... 
Myelois  Girrigerella 
Nephopteryx  Boborella..« 

CrambtiB  Chrysonnohelliui 


Harlborongh,  Bamsbcuy      Jn.  29. 
Bamsbnrj,  not  aoarce  Jj.  16. 

Marlborongh,  Bamsbiiry. 
Thrnp  W. 
Henawoodi  Thrap  W., 

&o.t  oommon  ...     .••        Jj.  28. 
Bolt-sridge  W.,  aoarce. 
Bamsbnrj,  at  ligbt,  soaroe. 
Bedwyn,      Boltsridge, 

Ac,,  oommon Jj.  18  j  bredi  Ang.  S, 

N.M. 
Bay.     Forest,     looally 

abnndant Jn.  15. 


0.  Falsellns     ... 

... 

•  •• 

Bamsbnry,  tbatoh. 

G.  Pratellns  •  ... 

••t 

•  •• 

abnndant     

Jn.  22  J  Jy.  11. 

G.  Pasonellns  ... 

!-• 

... 

looal;  Ghisbnry,  Bedwynj 

Ac. 

G.  Hortnellns  .. 

... 

t*. 

abnndant     

Jn.  25 ;  Jy.  10. 

G.  Oalmellns  ... 

... 

... 

QltbO       ...        ...        •••       ■•« 

Jy.  10 ;  Aug.  26. 

G.  Inqninaiellas 

... 

... 

common       

Jy.  30 ;  Ang.  11. 

G.  Genioolens ... 

•  .. 

■  •• 

QlvvO        ...        ...        ...        ... 

Aog.  16,  N.M. 

G.  Selasellns  ... 

... 

... 

Knighton,  Marlborongh. 

G.  Tristellas    ... 

... 

... 

yerj  common      

Ang.  18. 

G.  Pinetellas  ... 

... 

... 

Marlborongh  Bailwaj, 
Stjpe  W.,  Ao, 

Ang.  3—21. 

G.  Perlellns     ... 

... 

•  •t 

Bamsbnrji  Bedwjn  Brails 

,  Ac. 

Ghloephora  Prasinana 

1.. 

common       

G.  Qnercana    ... 

... 

... 

Bay.  Foresti  &o.,  not  common. 

•  TOBTBIGINA. 

Hypermecia  Angnstana 
Enlia  Ministrana    ...     .•• 
Antithesia  Gorticana     ... 
A.  Betnletana... 
A.  Gapraeana... 
A.  Ocbrolencana 
A.  Gynosbatella 
A,  Pmniana 
A.  Marginana 


...     ...     ... 


...     *•• 


.••     ..« 


. .1  a*. 


...  ... 


...  ...  *•• 


A.  Gentianana 
A.  UBtnlana    ... 


...     ... 


•••     *.t 


^•^        ••• 


common 

ditto     Jn.  1 

Henswood,  scarce, 

West  W.,  Stype  W ,  &o.,  common. 

PuthaJl  W 

rather  common Jy.  10;  Ang.  2. 

conimon       Jy<7;  28. 

abnndant     Jn.  19;  Ang.  8. 

Bedwyn,    Manton  W., 

&c.f  scarce      

Bedwyn,  Mildenhall. 
Thrup  W.,  Babloy  W., 

Loyes  W Jn.  28}  Jy.  15. 
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Tortriz  Yxridana   •..     ••• 
T.  Forateraiia 
T.  Heparani^  ••• 
T.  Bibeana 
T.  Corylana 
Losotaenia  Sarbiaiia 


••*  ••• 
•••  ••• 

•••  •••  ••• 


!•■ 


•••     ••• 


•  •• 


L.  MuBcnlana ... 
li.  Costana      .••     ••• 

L.  XJnifasciana 

Ijm  FulTBna     •••     •••    ■•• 

L.  Boborana    • 


•••     ••• 


•••     ••• 


• ••     .  •* 


>••  ••!  ••• 


■•■  • •*  ••• 


L.  Xylosteana., 

L.  Boeana 

Ditola  Angnstiorana    ... 

Ptjcholoma  Lecheana  ... 

Notocelia  Udmanniana... 

Pardia  Tripnnctana 

Spilonota  Boborana      .•• 

8.  BOSARCOLANA 

8  Trimacnlana 
LithographiaCampoliliaiia 
L.  Niiella 


■••     ••« 


•••     .*« 


.••     ••<     *•• 


•..     ■•• 


L.  Penkleriana 
Phlaeodea  Tetraqaefcrana 

POIOISCA  PiCIAHA 

P.  SolaDdriana       ...     ... 

P.  Ophthalmioana 

Catoptria  Soopoliana     ... 

C.  Pnlvana      ...     

C.  Hohenwarthiana 

Halonota  Bimacniana   ..« 
H.  Ciraiaoa 
H.  Soatnlana 
H   Bmnniohiaoa 
H  Tetragonana 
Diohiorampba  Pefciverella 
D«  86qoaiia     ••• 


.■•  a*. 


•a.  ...  ... 


•••  ••! 


•••  •••  .«• 


...  ..• 


abondaat 
Bam8biii7,fto.,ooinmon 
common      •••     •••     ••• 

CtlbliO        .»•        •••         •••         ■•• 

less  common. 

Bablej  W.,  Loycb  W., 

Ac ,  common  .«•     »•• 
common. 
Knighton. 

yery  common      

common       •••     .••     ••• 
8t7pe  W.,  LoYes  W., 

Thrup  W.        

▼ery  common     •••     ... 
abundant     ...     •••     ••• 

very  common 

common. 

rather  common  ... 

common 

ditto 

not  rarci  Bamabnrj  ... 

rather  conmion 

common       ...     

common,  West  W.,  &o. 
Teiy  common  .••  .. 
Bedwjn,     West      W., 

Puthall  W. 
Boltsridge  W. 
common 
Thmp  W.,not  common. 
Bamabnrj,  Babley  W... 
Bamsbnry.  local. 
Thrap  W.,  Bedrryn,&o,, 


•..     .••     .*• 


.  ••     ...     ...     ... 


•••     ■•• 


a..  ... 


...  ...  *•• 


Jy.  2 ;  Aug.  8» 
J  J.  8  5  18, 
Ang.  8;  13, 
Jy.  11 ;  Aug.  8, 


Jy.2,F«J.H.J.t  10. 


Jy.8;  27. 
Jy.lO;  27. 

Ang.  8. 

Jy.  18 ;  Ang.  8. 
Jy.  10 ;  Aug.  10. 
Jn.  29 ;  Ang.  8. 

Jy.  27 ;  Aug.  8, 
Jn.  27  ;  Jy.  6. 
Jy.  8 ;  16. 
Jy.  24. 
Jy.  10. 
Jn.  22;  80. 

Jy.  8. 

Apr.  28. 
Jy.  80. 
Bept.  1. 

Jy.  2,  P.J.H.J. 


Jn.  29;  Ang.  8. 


common 

Bedwyn,  West  W.,  Henswood. 

Bedvrjn  Brails    Jn.  6,  N.M. 

Marlborough  railway -bank,  Ac. 

common       ...     Jn.  27. 

Thrup  W.,  Puthall  W.,  fto.,  not  rare, 
common       •••     ...     •••        Jy.  24;  Ang.  8. 
Bedwyn. 
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D.  PoUtana 


•ti  •••  ••• 


■  •  •  •  •  • 


•  ••         •  •  • 


•••         ««t 


D.  SimpUeiana 
D.  FlnmbagaDa 
D.Cooflortana... 
Cooqyz  HjToiniana ... 
Cartella  Bilonana  ... 
Hedja  Payknlliana... 
H.  Ocellana 
H.  Dealbana 
H.  Neglictaha 
H.  Trimaonlaoa 
Steganoptyoba  Kaevana.. 


.<•     ... 


•••     •••     ••• 


• ..     ...     ••• 


...     • •• 


• • •     ..• 


Stype  W.,   Aldbonme, 

Bamsbarji  fto. 
GaVewood. 
very  common      ••• 
Bedwyn  Brails, 
yery  common 
WestW. 
Hengwood. 
very  common 
ditto 

Bamsbnry,  common  ... 
very  common 
ditto 


Jy.  24. 

Jn.  29 ;  Jy.  4. 

Jn.  16. 


■ • .     ••• 


a..  ...  ...  ... 


•at  •«• 


<•>  ...  ••*  ... 


Jy.  13 ;  Aug.  8. 
Jy.  18 ;  Aug.  15. 
Jy.  6,  15. 
Jy.  6,  27. 
Jy.  30. 


AnchyloperaMitterbacberiana  Henswood.  Babley  W.,  acaroe. 


•  •  ■  •  I 


%•«         •■•         ••• 


A.  Diminntana 
A.  Lnndana 
A.  Derasana 

A.  COHPTANA  ... 

Baotra  Lanceolana... 
B*  Fnrforana  ... 


.••     ... 


Knigbton,  BoUsridgeW.,  scarce. 

very  common      My.25,N.M.;AQg.8,10. 

Babley,  Knigbton,  not  common. 
Everleigb  Downs. 


...     ... 


...     tti 


...     •  •  • 


...     ...     ... 


Argyrotoza  Gonwayana 
DictyopteryzGontaminana 

D.  Loeflingiana      

Groesia  Bergmanniana... 
G.  Forskaleana 
G.  Holmiana 
Hemerosia  Bbeediella 

Ozygrapha  Literana 

Peronea  Scballeriana 

P.  Gomparana 

P.  Tristana 

P.  Bnfana 

P.  Favillaceana 

P.  Hastiana    

P.  Yariegana 

Paramesia  Aspersana 
Teras  Gandana 
Poecilocbroma  Profnndana 
P.  Gorticana  ... 


yery  common 
Bamsbnry,     Bedwyn ; 

at  light 
abundant 


Jn.  20 ;  Aug.  25. 


..     •••     ••• 


..     ...     ... 


••     •••     • .. 


. .     • . . 


. .     ...     ... 


...     ••• 


..     ...     ... 


Jy.  10, 16. 
Jy,  8 ;  Aug.  8. 
Aug.  80. 
Jy.  18 ;  Aug.  3. 
Jy.  1 ;  Aug.  4, 
Aug.  8;  18. 
Jy.  80;  Aug.  16. 


...     ... 


•I.     •«•     ... 


...      It 


...     .(• 


...     .«. 


ditto     ... 

ditto     ... 

ditto     ... 

ditto     ... 

common 

Mildenball,  Bav.Forest, 

&c.,  common Jn.  9. 

Say.  Forest,  Babley,  &c ,  common. 
Bedwyn,  Babley  W.,  Henswood. 
very  common     ...     ...        Aug.  28. 

Boltsridge  W.,  MUdenhall,  &c. 

Aldboume  Gorsc. 

very  common. 

Marlborough,  Aldboume  Gtorse,  common. 

very  common     Jy .  80. 

Stype  W.,  Thrup  W.,  Ac,  very  common. 

Manton  Gopse,Bedwyn 

common. 

very  abimdant   Jy.  27. 
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P.  Oppbessana 


•  •  ■  •  •  • 


Anisotaenia  Ulmana 
Bozana  ArcneUa 


«*t 


•••  ••• 


•••  ••• 


■••  ••• 


Semaaia  Spioiana  ... 
8.  Woeberana .. 
8.  Janthinana .. 
8.  Bufinana 

8.  Nanaiia     .••     

Eacelis  Anrana      

Ephippiphora  Argjrana 
E.  Nigricofltana 


ka«         ••• 


Stigmonota  Nitidana 
8.  Gompositella 
8.  Perlepidana 
Aathenia  SplendidiUana 
Betinia  Bnoliaoa 
B.  PimTonma... 
B.  Occulta  VA... 


•  • .     .•  • 


••» 


• ..     •  • . 


•■•     ••• 


. .  t     •*• 


*••     • . • 


•••     •••     •  • . 


Sndopiaa 

OarpooapBa  Juliana 
0.  8plendana ... 
0.  Groflai 
C.  PomoneOa  ... 
O.  Fanebrana ... 
OraphoUta  Albersana  ... 
Q.  Ulioetana  ... 


•■•     ••• 


...     ... 


.*•     ... 


G.  Hyperioana 
Cnephaoia  Hjbridana  ... 
C.  Sabj^otana  .. 
O.  Yirgaoreaiia 

C.  Altomella 

C.Nabilana    ... 
Ablabia  Pratana 
Enohromia  Sfcriana 
Orihotoania  Antiqnana  .. 
Seriooria  Laoanana 
8.  Urtioana 


«*•     ••• 


•*•     ■•■ 


*••     .  .i 


..*     ••• 


•»•     *•• 


Bamebmyi  on  poplare, 
common July  7;  20. 

Blakes  W.,  Littlecote,  &o. 

West  W.,Babley,Thrup 
W.y  ao,    ...     •••     ...        Jn.  8. 

Bablej.Lane,  Knighton,  &c. 

Bamsbniy Jj»li  10. 

ditto,  not  common. 

Bedwjn  Brailfl. 

Blakes  W.,  Bamsbniy  Plantation,  fto. 

Knighton,Bolt8ridgeW        Jy.  18. 

not  very  conmion. 

Sayemake,    Azford, 
Elnighton,  &o 

Thrup  W. 

Bam8bnzy,&c.  ,oommon 

generally  common     ... 

Say.  Forest,  Henswood 

Eastridge. 

Say.  Forest,  Eastridge^  common. 

Boltsridge;    not  com- 
mon ...     ...     ...     ...        Jy.  18,  16. 

Knighton,Binok-knoll,&c.    Jn.  89. 

Say.  Forest. 

Thrnp  W.,  Say.  Foresti  Ao. 

ThrapW.,d».,not8oaroe        Jn.  80,  F.J.H.J. 

Bamsbnry. 

Bamsbnry,  not  common. 

Pathall  W.,  West  W.,  &o. 

abundant     .•«     ...     «•• 

yery  common 

yery  common     ... 

abundant 

ditto 


Jy.2. 

Jy.  8 1  Ang.  16. 
My.  21 ;  80. 


• . .     ... 


**•     ...     ... 


...     ...     ... 


•f.     .••     .«• 


..     ...     ..«     .*• 

common 

Bamsbnry,  local. 
Aldbonme  Downs, 
yery  common 
Bamabaty,  in  a  marsh, 
abundant 
common 


My.  a 

Jn.  28;  Jy.  7. 
Jn.  26 ;  Jy.  14. 
Jn.  25 ;  Jy.  10. 
Jn.  28;  Aug.  8. 
Aug.  8,  8. 


■ « .     ... 


...     • I •     ... 


...     ...     ... 


Jy.  80 ;  Ang.  8« 

Jn.  26;  Jy.  20. 
Jy.  2,  P.J.H.J. 
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•■•    ••• 


Jn.  80 1  Jy.  12. 


Lobesia  Be1iqaana.««     ..•        oommon  in  woods. 

Chrosis  TeBserana very  oommon 

ArgjrolepiaSnbbanmanniana  Aldboorne,  Mariinflell ; 

on  downs m^         Jy.  12* 

Bamsbary  Plantation. 

rather  oommon  in  woods.      Jn.  28,  N.M.* ;  J7.  6. 

Manton,  Boltsridge  W.,  oommon. 


•••     •••     ..t 


•a.  •*•  «•• 


A.  Badiana 

A.  Cnioana 

Eapoeoilia  Maonlosana... 

E.  Nana  ... 

E.  Angastana... 

E.  Manniana  ... 

E.  Bnpioola 


..•     **•     **• 


•••     ••• 


•••     >••     •*• 


■••     ••* 


t««     *••     *■• 


E.  Boseana     .••     *•*     .•• 
E.  Bnfioiliana... 
Losopera  Dilaoidana 
L.  Francillana 
Xanthosetia  Hamana 
X.  Zoeg^ana 
Tortiioodes  Hyemana  ... 


•  .*     ... 


.»•     ... 


•  a.  a..  ... 


Bamsborj. 

common 

not  at  all  soaroe ...     ... 

West     W.,    Knighton, 

oommon  locally 
Bedwyn  Brails. 
Henswood,  Forest  Hill 
Bedwyn  Brails. 
Eastridge,  scarce 
very  common 
Lores  W.,  Babley,  scarce. 

abundant     

TINBINA. 


..• 


•  ..  a.. 


Jn.  29;  Jy.  18. 
Jy.  6,  16. 

Jn.  80,  F.J.H.J. 

My.  26. 

Jy.  11. 

Jn.  25 ;  Ang.  8. 

Mr.  28;  A>r.  10. 


OhimabaochePhryganella 

Thrnp  W.,  Marlborongh. 

0.  Fagella      

very  common      

Ap.  4,  29. 

Semioscopis  Avellanella... 

Bamsbnry  Park. 

S.  Stbinkbllnbbiana  ... 

Sav.- Forest 

Apr.  29. 

Talaeporia  Fseadobombycella  cases  in  Bar.  Forest. 

Xysmatodoma  Melanella.. 

Bar.  Forest^  Bamsbory 

Jy.  7. 

Tinea  Bostioella    

common       

My.  25. 

T.  Tapetzella 

Marlboroagh,  Bamsbnry. 

X  •  ^Mtweua        ...     ...     ... 

rather  common 

Ang.  80. 

T.  Oioacella    

common       ,, 

Jn  80. 

T.  MiSILLA      

Marlborongh      

Jy.  16. 

T.  FaBcipnnotella 

ditto. 

T.  PellioneUa 

abundant     ... 

Jy.  10 ;  Aug.  2. 

T.  Lapella      •• 

common. 

T.  Semifnlyella 

not  scarce    ... 

Jy.  5. 

LamproniaQoadripanotella 

Manton,  rather  common. 

L.  Praelatella 

Babley,  Lores  Wa,  &c.. 

Jy.  2,  F.J.H.J. 

L.  Bubiella    »•%     

rather  common. 

Inonrraria  Mascnlella  ... 

common       

My.  18,  28. 

Nemophora      Swammer- 

dammella       

QlttO       •       •••      ••• 

My.  ::6 ;  Jn.  8. 
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• •  •    I •• 


••*    •  ■ 


•••    ••  • 


K.  Sohwaniella 
N.  Metazella  ... 
Adela  Fibnlella 

A^  l/0JpB6r0llft  •••       •••      •■• 

A.  Yiridella    ..«     

NemotoU  SoabioBellnB  ... 
Micropterjx  Calthella  ... 

M.  Anmoella 

IC.  S^ppella    

M.  Mansustblla 

M.  Thanbergella    ... 
H.  Porporella 


••     t*. 


••t     ••• 


li.  Salopiella  ...     

H.  Bemlparpnrella 

M.  Unimaoalella    


••.     ••■ 


IC.  Fasfcaosella 

M.  S abparpnrella 

Swammerdamia  Apioella 
8.  Caesiella 
8.  Ghriaeooapitella  ... 
8.  Latarea 


...     ...     ... 


i.t     ...     ••« 


...     . *•     ••• 


8.  PyreUa 

H  jponomenta  Plambellas 

H.  PadelloB    ... 


..•     .*• 


..«     ..• 


H.  ETonymellus 
Anesychia  Deoemgattella 

Prays  CurtiBellas 

Plntella  Crnciferaram  ... 

P.  Porraofcella... 

CeroBtoma  Soqaella 

O.  Ttttella      ... 

O.  Badiatolla  ... 

O.  CosteUa 

C.  SylFella      ... 

C.  Alpella 

C.  Horridella  ,.. 

0.  Soabrella 

C.  ZjloitoU*  ... 


...     ... 


.a.  ... 


•.*  ... 


•••  •*• 


...  ...  ... 


...  ••• 


...  ...  ... 


ditto     My.  30  ;  Jn.  8. 

Bamsbnry  Plantation, 
rather  common, 
common  in  woods. 

abundant     •        My.  19,  81. 

Thiup  W. 

abnodant My.  19;  Jn.  29. 

Marlborongh. 

abandant     Jn.  8, 16. 

Chilton,  scarce My.  25. 

yery  common  in  woods        My.  11,  26. 
Loves  W.,  Henswood, 

Ac,  common  ...'*"...        Apr.  22,  29. 
Loves  W. 
Henswood,   Loves  W., 

&c.,  common Apr.  22,  30. 

Man  ton  W.,  Henswood, 

&o.f  nob  common    ...        Apr.lO,N.M.;  My.lO. 
Manton  Copse. 

abundant     My.  7,  26. 

rather  common 

abandant     Jn.  29;  Ang.  8. 

PathallW.,  not  common        My.  23. 
common  generally     ...         Jy.  10 ;  Aug.  2. 
not  very  common 
very  common 
common       .•• 

Ull/uO         «..  ...  ...  ... 


>.  ... 


My.  14,  18. 
Aug.  3,  30. 
Ang.  8,  25. 
Aug.  6,  30. 


.*■     ... 


locally  common  ...     .,,        bred.  Jn.  27 ;    Jy.  6. 

common       Jn.80,F.J.H.  J.;  Jy.ll. 

abandant    Jy.  27. 

Marlborongh. 

Bamsbory. 

common. 

abandant     Ang.  8. 

common       Jy.  27 ;  Aag.  14. 

Chisledon,  &o.t  common. 

Sav.  Forest,  Thrap,  Henswood,  Ao. 

Knighton,  scarce. 

Bav.  Forest,  scarce. 

oommon      Jy.  27|  Aug.  10. 
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•  •  a  I  • 


Therisbis  Candella... 
Phibalooera  Qaoroana 
Depressaria  Oostosa 
D.  Litarella    .•• 
D.  Aasimilella 
D.  Atomella    ... 
D.  Arenella 
D.  Propinqnella     ... 
D.  Sabpropinqaella 
D.  AlBtroemeriana... 

D.  Parpnrea 

D.  Hjperioella 
D.  Conberminella  ... 
D.  Ooellana     ... 
D.  Yeatiana    ... 

D.  Applana    

D.  Ciliella 


. ..     ••* 


••■     ••• 


. • •     ••• 


.  .•     ... 


. . .    «... 


.••     ...     ••• 


D.  Pimpinellae 
D.  Albipunotella    ... 
D.  Ghaerophylli 
D.  Ultimella  •... 
D.  NeiTOsa 
D.  Pastinaoella 
D.  Heraoliana 
Geleohia  Cinerella  ... 


•  •  t  •  •  ■ 


•  ■  •  •  •  t 


I ••         ••• 


■  •  •         •  •  ■ 


•  ■  a  «  •  ■ 


•••  ••• 


Q.  Bnfesoens  ... 
G.  Popalella  ... 
G.  Erioetella  ... 
G.  Molinella  ... 
G.  Sororoalella 

G.  Terrella     

G.  Aoaminatella 

G.  AffiniB 

G.  DomeBtioa ... 

G.  Ptozimella 

G.  Nofcatella  ... 
G.  Yolgella 
G.  Lnoalelia  ... 
G.  FngibiyellA 
G.  Maoolea    ... 


.••  ... 


. .  i  ■  • . 


••*  ... 


...  ..f 


...  ... 


t.t  •  •• 


...  ••• 


••.  ••• 


.•• 


••t  ••• 


*••  ... 


•••  ... 


■*■  ... 


*••  >••  t«t 


Aug.  28. 


•at    ...    . .i 


My.  7,  N.M. 

Mr.  28. 

Mr.  28;  Ap.  30. 


••  ••• 


Hamsbaryi  West  W. ...         Mr.  — ,  N.M. 

Tery  commoQ      Jy.  13 ;  Aag.  16. 

oommon 

Eabley  Lane,  &o. 

Mar  tinsel  I. 

ditto. 

abandant. 

oommoa 

abmidant     

not  common, 
abundant    •••     •••     *•• 

Babley  W.,  Bedwyn  Brails. 
Marlborough. 

Azford Feb.  28.  N.M. 

Bamfibnry,  Azford. 

abandant     Jan.27|N.M. ;  Mr.80. 

common. 

Azford,  Marlborough,  &o, 

▼ery  common      ...     ...        Ang.  80. 

Azford,  Marlborough. 

Bamsbury,  &o.,  oommon. 

Azford,  Marlborough,  &c. 

Bamsbury,  soarce. 

very  oommon      ...     ...         My.  8,  N.M.      ' 

Henswood,  Babley  W., 

Stype  W.  Aug.  8. 

generally  distributed. 
Bamsbury,  Bedwyn,  &o. 
West  W.,  very  oommon. 
Clench  Common. 
Bamsbury. 
abundant     ...     ...     ...        Jn.  20;  Jy.  28. 

Bamsbury,  Babley,^. 
abundant  in  thatch. 

ditto     Jy*l;  Aug.  2. 

West  W.,  Bedwyn  Brails,  oommon. 

West  W.,  Ac.,  common. 

Say.  Forest,  ^.,  scarce. 

Henswood,  West  W. 

Marlborough. 

oommon       Jy.  27. 
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G.  Tiioolorella 
O.  Seqnaz 
O.  Albioeps 
G.  Dodeoella 
6.  Triparella  ... 
6.  Tenebrella... 

6.  Lignlella  ... 
G.  Taeniolella... 
G.  AothylUdeUa 
G.  Atrella 


•tt  .  •• 


•••  ■■•  ••• 


>■•  • .1  ... 


•  .  •     •  .  .    •! 


•  •I     •  •  • 


...     I . I 


> .     .*• 


• ..     ••• 


>••     ... 


•  ■•     ••  I    ••• 


•  a.      •  •  . 


. .•      • .« 


...      >•• 


.  .  •      ■  •  . 


...      *•• 


Jn.dO,F.J.H.J.$J7.6 


G.  BifnotoUa ... 
G.  G}6mmel1a  ... 

G.  NaOTif efrella      

Ghelaria  Hnbnerella    ... 

Anania  Sparfciella 

Sophronia  FarentheBella 
Harpella  Geoffrella 

Dasyoera  Sulphnrella   ... 

Oecophora  Flavimaonlella 
Oe.  Tinctella  ... 
Oe.  Fiuoesoens 
Oe.  Psendoepretella 
Endroflis  Fenestrella 

BUTALIS  FUSCO-AKNIA 

B.  SeDesoens  ... 
Pancalia  Latreillella  (?) 
P.  LewenhoekeUa  ...     ... 

GlTpbipteryz  FoflOOYiridella 

G.  Cladiella    

G.  Thraaonella       

G.  Eqnitella   ... 

G.  Fisoheriella 

Pedttia  Obaoorepnnotella 

Aniispila  PfeifFerella    ... 
Tinagma  SerioieUam     .„ 


ditto •     ...    taa        Jy*  80. 

Babley,  Tfarap  W.,  oommon. 

Henswood. 

Eastridge. 

Bamfibnrf,  Manton  W. 

Chisbary,      Eastridge, 

Boltaridge 
Bedwyn  Brails. 
Karlborongb. 

ditto,  Thrap  W.,&o.  ...         Jj.  11. 
Boltsridge,      Bedwyn, 

Babley,  dm Jy.  27. 

Stype  W. 

Stype,Hen8wood,  Loves  W.,  &o. 

m 

Marlborooghi  Azford. 

oommon. 

Barridge  Heath. 

Henswood. 

Babley,  Henswoodi  &o., 

oommon Jn.  25. 

Bamsbary,  Sav.  Forest, 

&o.,  oommon My.  20  j  Jn.  24. 

Babley  W. 

oommon  in  woods      ...         Jn.  80,  F  J.H.J. 

Bamsbary^Marlboroagh       Aag.  5,  N.M. 

abnndant     ..,     ...     •..        Jn.  8. 

ditto 


•• *     ••• 


My.  10. 


...     ... 


■••     ... 


Thrup  W.,  oommon   ...      .  Jn.  80,F. J.H.J,  j  Jy .  5 
BedwynBrails.ThrupW        Jy.  2. 
Babley  W. 
WestW.,Eastridge,  &o., 

oommon My.  80;  Jn.  30. 

abandant    Jn.  4— 15. 

Knighton,  oommon    ...         Jn.  30,  F. J.H.J. 

ditto. 

Fy field,  Hongerford. 

very  common      

Henswood,  Mantoq  W., 

not  scarce 
oommon 
ditto     


•  •  •  •  •  • 


Jn.  10,  N.M. ;  29. 


••■  •••  ■•• 


My.  6—10. 
My.  11—31. 
My.  11—26. 


8d 


T.  SespleDdellnm  ... 
ATgyresihia  Ephippella 
A.  Nitidella 
A.  Semitestaoella  ... 


••• 


•  ••  •••  ••! 


•  •• 


■•.  ait  ».. 


•  a.  •  •  • 


••.  •••  •*• 


A.  Albistria 

A«  SemifoBoa ... 

A.  Mendioa 

A.  BietixiellA    ...     ,.•     ••• 

A.  DiLIOTBLLl. 

A.  Oarvella 
A.  Pjgmaeella 


•••  ••• 


•••  ••■  *•• 


•••  ••• 


Bedwyn  BrailB. 

Bablej  W.,  Thrap  W.,  yeiy  oommoiu 

abundant     Jj.  13  ;  Aug.  80. 

Bedwyn,       Cakewood, 

Bamsburj,  Ao.      ..•        Aug.  80. 
abundant    ...     •••     ...        Jn.  29. 
ICarlborongh,  Bamsbary. 

common       Jy.  8* 

Bedwyn  Brails. 

Eyerleigh  Down8,common    Jy.  28. 
Binck -knoll,  common. 
Bamsbaiy,  Bedwyn  Brails. 


A.  Goedartella 

... 

abundant    *     ... 

Aug.  8—15. 

A.  Brookeella 

... 

Babley  W.,  Lores  W. 

Cedestis  Farinatella 

«•• 

Bastridge. 

Ooneroetoma  Piniariella 

ditto 

Zelleria  Insignipennella 

Bamsbnrj  Plantation 

My.  10. 

Graoilaria  Swederella 

... 

oommon      

My.  21  $  Jn.  6. 

G.  Stigmatella       ••• 

■•. 

ditto. 

G.  Elongella   

... 

Say.  Forest,  Cakewood. 

G.  Tring^pennella  ... 

•• . 

BamsbnrytMarlborongh, 

common 

Jn.  27—29. 

G.  Sjring^lla 

*•• 

abundant     

My.  24 ;  Jn.  2. 

G.  Anrognttella     . . . 

... 

common       ...     

My.  11. 

Corisoiam  Brong^ardellnm 

BamBbarj 

C.  Snlphnrellnm    ... 

... 

Sav.  Forest  ;      

Omiz  Ayellanella  ... 

••* 

abundant     

My.  17 ;  Jn.  15. 

0.  Anglioella 

..• 

ditto     ...     ...     ...     ... 

My.  5—80. 

0.  Betnlae      

••• 

Say.  Forest^Chisbury  W 

My.  24. 

0.  Torqnillella 

*.• 

Marborongb,Ram8bury 

0.  Gottea       

... 

Mildenball,  Bamsbury. 

Goleophora  Laricella 

«.. 

abundant ... 

Jn.  25—80. 

G.  Solitariella 

... 

Say.  Forest,  Bamsbury,  not  common. 

G.  Lntipennella 

... 

common       ...     ... 

Jy.  27. 

G.  Faacedinella 

••• 

abundant     ... 

C.  Yiminetella 

... 

Manton  W.,  Babley  W.,  Boltsridge  W. 

G«  Siocifolia    

... 

Knighton,  Boltsridge. 

G.  Gryphipennella ... 

• .  • 

rather  common  ...     ... 

Jy.  6. 

G.  Nigricella 

... 

common  on  birch,  Ac. 

G.  Albitaraella 

••• 

Babley,  West  W.,  &c.,  scarce. 

G.  Aloyonipennella 

•t* 

Bedwyn  Brails,  Bamsbury, 

k 
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C.  Vabridella... 
C.  FiUiateDa ... 


•••     ••• 


•• •     •  li 


•••     ••• 


•••     •  •• 


•  •  •     ••• 


••«     >tt 


•  ••     •«  • 


G.  LizeUa       

G.  Diaoordella 
G.  Therinella ... 
G.  Troglodytella 
G.  Argentnla  ... 
G.  Ammlatella 

G.  Murmipennella 

G.  Caespititiella    

Batraohedra  Pinioolella 

Oinopliila  Y.-flaya 

Ghaulxodus  Chaxsofhtl- 

ULLU8... 

Layema  Laoteella. . . 
Ij.  Misoella 
li.  Epilobiella.. 
li.  Phragmitella 
li.  Deoorella 


••■     •*■     •*• 


•••     ••§     •*• 


»•«     ...     ••• 


...     ••■ 


•  a  •  •* . 


L.  Sobbutrigella 

■MJm  AXtTtm     •••        *■•        .»«       ••■ 

Ghxyaoolista  Flavioapnt 
Abtchka  Modestilla  ... 
Ghrjsooorys  Festaliella 
Stephenaia  Bnumiobella 

ElaohiBta  Vagnifioella  ... 

S.  Gleiobenella 

E.  Albifrontella 

JL  Cinereqpimotolla 

E.  Lntioomella      m*     ... 


.••    ... 


•  a.  *•• 


•  •• 


E.  Atrioomella 
B.  Nigrella  ••• 
E.  Bedellella  ... 
B.  Obflonrella... 
E.  Sobnigrella 
E.  tf^erlella ... 
E» 


•••     ..• 


...     ..• 


ttt     •>« 


t«*  a*. 


•*•  • i • 


•••  ..I 


*••  ...  .•• 


Bamsbiixy,  at  ligbi. 
Tbrnp    W.,    Littleooie 

W.         ...  ...  *••  •••  AMf^a   0. 

MarlboroDgli. 

Babley  Lane. 

Bamsbary. 

Knighton. 

Mildenball,  Enigbtoni  &o. 

Boltsridge,  &o. 

Patball  W.,  Crofton,  iso,,  very  common. 

common Jn.  30}  F. J.H.J. 

Blakes  W. 
Bamsbmy. 
Axford,    AldbonmCi 

common  .»•     ...     ••.        My.  7* 
Beltoridge  W. 
Loves  W.,  Thrnp  W. ...        Jn.  29|  Jy.  4. 

abandant     «        Mr.  28. 

Chilton,  Knighton,  yery  common. 
Bamsbary,  Mildenhall, 

Ac*,  common  .•«     ...        Mr.  28. 
Bamsbary* 
Bamsbary. 

Marlboroagh,  Chiaeldon,  Ac. 
Henswood    .••     •••     *•*        Jn.  4. 
generally  distribated. 
Mildenhall,  Thrap  W., 

common  ...     ..«    *•#        Jn.  29. 
Babley  W. 
Eastridge. 
common  in  woods. 
Bamsbary. 
Babley,   Thrap   W., 

Manton,  &c Jn.dO,F.  J.H. J. ;  Jy.8« 

rather  common Jn.  29. 

abandant    .     My.  7|  81. 

common  on  doiinis. 

abandant    •        My.  19;  Jn.  1. 

Boltsridge  W. 
Boltsridge,  Babley,  Ac. 
Babley,  Manton  W.,  Boltsridge. 
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E.  Gangabella 
E.  Biatomella... 
E.  Triatomea  ••• 


•• t     ••• 


•••     ••• 


•  • t     ••• 


E.  PoUinariella 

B.  Bofoomerea 

B.  OjgnipGimella  ... 

E.  gp.  —  ? 

TiBoheria  Oomplaoella  ... 

T.  Karginea 

LithooollefciB  Sjlvella    . . . 
L.  OramereOa 
L.  Heegeriella 


• • •  ••• 


•••  I  •  < 


•••  §••  ••# 


•••  ••• 


•••  I .  • 


•  ••  • .  • 


*••  •••  ••• 


• •■  • •• 


•••  ••• 


•••  til 


•••   »•: 


•  •• 


..  •    . • • 


L»  Aluifoliella 
L.  LantoUa 
L.  UlmifoUella 


L.  Spinolella  ... 

L.  Salioioolella 

L.  Pomifoliella 

L.  Spinioolella 

L.  FagineUa  ... 

L.  Ooryli... 

L.  Lantanella... 

L.  Qneroifoliella 

L.  MeBsaniella 

L.  Yimixdella... 

L.  Kioellii 

L.  Sohzeberella 

L.  Emberizaepexmella 

L.  TriBirigella 

L.  Trifasdella 

Ljoneiia  Glerokella 

PhjUoonistis  Saffnsella 

P.  Sali^pia      

GemioBtoma  Labnmella.. 
BnoonlatrizAarimaoalella 

B.  Crataegi     

Neptionla  Atrioapitella... 
N.  BafioapiteUa 


. ••  ••  • 


tat    ••■ 


•.*    (tt 


. ••    ••• 


•  ■  *    .  .  • 


•••    ••• 


■  ■•    .  .  • 


taf    ... 


I • •    ... 


t*.    •••    ■•■ 


»  « •    ■  *  I 


••.    ••«    ••. 


..■    *••    *•. 


Easfcridge. 
Say.  Forest,  Ac, 
Bableji  Knightoziy  Ao,, 

oomxnon 
Babley  W. 
abundant 
ditto 
yid.  not 
▼ery  common 
oommon 
ditto 

very  abundant 
Loyes  W.,  Ohiabory  W.| 

common  ...     .aa 
Bedwyni  common* 
Pewacy. 
Henswood,  Sav.  Forest 

Bedwyn   ...     ..a 
Ghiseldon. 
Stype  W. 
abundant 
oommon 
abundant 


•••  ••■  laf  •»• 


■  ••  •  • • 


Jn.  27;  Jy.  10. 

My.  19 ;  29. 

Jn.  26;  Jy.  18. 

Jy.  2,  F.J.H.J. 

Jy.  8. 

Jy.  16 ;  27. 

Apr.  30 ;  Jn.  4. 

My.  6,  K.M. ;  Jn.  10. 

My.  28 ;  28. 


.*•  «.«  . . a 


■a.  •••  »»» 


.•a         •  • «         aaa 


•  •  •         t.a 


Apr.  24;  My.  23. 


Apr.  11 ;  My.  31. 
My.  11 ;  28. 
Apr.  29 ;  Jn.  4. 
My.  22 ;  81. 


•«•     ••• 


yery  common 

MildenbaU,  Enighton,Ao.,  oommon 

abundant     My.  6;Jn.  10. 

Ghilton,  ditto     My.  26;  Jn.  10. 

Axford. 

Loyes  W.,  Blakes  W.,  Azford,  &o. 

Mildenfaall,  Ghilton,  &o« 

Puthall  W. 

Marlboronghi  &o, 

common       ...     ...     ...         My.  22 ;  Jn.  3. 

Bamsbury. 

abundant     Mr.  28;  Jy.  7;  16. 

ditto. 

abundant  in  gardens...         My.  31 ;  Jn.  8. 

Bedwyn  Brails,  Marlborough. 

Marlborough. 

common       i         My.  26;  Jn*  11* 

ditto. 
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•  ■  •  •• • 


N.  PomeUa 

N.  Ozjaouithella  ... 

K.  Yuoerella  ... 


••       ••• 


t  >•       ••< 


••• 


••*  fat  ... 


N.  Cathartioella 
N.  Septembxella 

N.  HSADLSTBLLA    ... 

N.  SnbbimaooleUa... 
N.  SaHois... 
K.  Floelaotella 
K.  Lateella  ...  ^ 
N.  Angnlifmifiiella ... 
N.  ICioroiheriella  ... 
K,  Betnlioola  ... 
K.Plagioolells 
N.Tityr«lla  ... 
N.  Gbatiosblla 
N.  MaggimoolelJa  ... 
N.  AnreiUa 


•  ■ .     ■  i . 


M«         ••• 


■•.         ... 


• • •  I*. 


«.  .  • • . 


Bamsbnry. 
Marlborongh. 
ditto. 

Bamflbiiry,      Marl- 
borongh, &o 

Bamsbnry,  very  oomxnon 

Babley  W.,  Cakewood. 

Thmp  W. 

▼ery  common 

Stype  W.,  Blakes W.,  Ao. 

▼ery  common      ...    ... 

Henswood. 

Bam8bnry,fto.|Oommon 
oommon. 
PntbaU  W. 


•*•     ... 


•••     ••• 


bred,  Ang.  4,  8. 
bred,  Jn.  8, 26. 

Jy.2. 
Jb.  16,  29. 

My.  4,  20. 

Jy.6. 


• • .     ... 


• • .     ... 


Babley  Lane,  &o. 

8ay.ForeBt,yery  oommon     My.  28,  31. 
Azford,  abundant      m.        My.  7* 
Marlborongh,  Bamsbnry. 
abnndant. 
FTEBOPHOBINA. 
Pteropliom^rrigonodaotylns   Marlborongh  railway-bank. 


...     .*■     ... 


P.  Aoanthodaotjlns 
P.  Phafeodaotylns  ... 

P.  Bipnnotidactylns 
P.  Pnsons       ••! 
P.  Pterodao^lns   ... 
P.  Miarodaotylns   ... 
P.  Galactodaolylns... 
P.  Teiradactylns 
P.  Pentadaotylns   . 
Alndta  Polydaotyla 


...     ••* 


«(.     • .« 


•  a.  «••  •*• 


...  ••* 


••  ... 


Babley,  Boltsridge. 
Chilton,Eastridge,  Bed- 

wyn,  &o.  ... 
Thmp  W.,  dsc. 
abnndant 
ditto. 
West  W. 
oommon. 
Common  Frith, 
abnndant 
▼ery  oommon 


Jy.  11,  18. 
Jy.  12,  26. 


.1.     «.• 


...     .'• 


Jy.  S,  26. 

My.  6,  26;  Jy.  81. 
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NOTES. 

CoUas  Edusa  — Has  ocoarred  here  this  seasoD,  as  all  over  England,  in 
extraordinary  prof  asion,  and  considerably  before  its  nsnal  time.  The  reason 
of  this  periodicity  is  at  present  a  matter  of  mere  conjeotnre ;  it  is  thbnght 
that  its  nnnsnal  abnndanoe  may  perhaps  be  dae  to  the  larrae  having  sorviyed 
the  remarkably  mild  winter.  The  variety  Helioe  has  been  taken  with  the 
ordinary  form. 

Pieris  Rapae, — The  first  sotioe  of  this  (Apr.  1)  was  olearly  a  straggler, 
tempted  out  by  the  two  or  three  snnny  days  which  occnrred  at  that  period  i 
I  did  not  observe  a  second  specimen  nntil  more  than  a  month  afterwards, 
during  which  time  the  continual  east  winds  retarded  the  appearance  of  this^ 
as  well  as  several  other  species. 

Platypteryss  FaleuIa.^Mr.  N.  Manders  took  several  specimens  of  the 
second  brood  at  light  in  the  town. 

Euthemonia  JRuMula. — Some  years  ago  this  was  certainly  rather  common 
in  the  Foresti  bnt  no  specimens  have  been  captxired  within  the  last  eight 
years. 

Hed/ya  NegUctana, — I  took  this  species  rather  commonly  on  the  tnmks 
of  black  poplars,  whence  I  had  at  first  mistaken  it  for  Aeericma ;  the  habitat 
is  singular,  but  it  may  have  come  from  some  not  very  remote  willows. 

Stigmonota  Intemana. — I  have  ventured  to  remove  this  from  our  lists, 
feeling  sure  that  Mr.  Stainton  must  have  made  a  slip  of  the  pen  in  inserting 
it ;  it  is  a  very  unlikely  insect  to  occur,  and  it  can  serve  no  purpose  to  retain 
names  without  adequate  confirmation.  I  have  in  this  list  removed  one  or  two 
other  doubtful  species  in  the  same  way,  but  without  any  note  of  the  fact. 

Rlachista  sp — f — When  in  company  with  me  in  Thrup  Wood  on  July  2nd, 
Mr.  F.  J.  H.  Jenkinson  took  an  Islachista  allied  to  Paludum,  and  probably 
new  to  Britain,  but  as  it  has  not  yet  been  determined,  I  cannot  speak 
definitely  at  present. 


Thx  Committee  have  mnch  pleasure  in  appending  the  following  interesting 
paper  by  F.  B.  Thompson,  Esq.,  which  came  too  late  for  insertion  after 
the  Report  of  the  Meeting  at  which  it  was  read. 


ON  THE  ENGLAND  OF  SHAKSPEBE'S  TIMB. 


I  mnflt  begin  with  a  justification.  I  can  well  imagine  the  title  of  tlie  paper 
irhicli  I  propose  to  read  this  erening  proToking  the  inquiry  which  greeted 
the  introduction  of  new  subjects  into  the  early  Ghreek  drama :  "  What  has 
this  to  do  with  Dionysus?"  What  has  Shakspere  and  Shakspere's 
Eugland  to  do  with  the  Natural  History  Society  P  The  reply  is  not  far  to 
seek.  This  Society  of  which  we  are  memberSi  is  not  only  concerned  with 
Seientia  NatwraXiSf  but  also  affects  qwudam  alias  res,  and  among  these  latter 
Archaeology,  liberally  interpreted,  has  long  held  an  acknowledged  place. 

Any  one  familiar  with  the  M.G.N.H.S.  reports,  that  is  to  say  at  least 
erezy  member  of  the  Society,  has  but  to  turn  to  that  long  row  of  yolumes 
which,  as  we  hare  just  heard  from  our  President,  now  hold  their  place  in  the 
national  libraries  of  the  United  States,  and  the  New  Zealand  Oolonies,  in 
order  to  find  interspersed  amongst  papers  on  the  Spectrum  Analysis,  and  the 
Transit  of  Venus,  and  the  Moon,  and  Glaciers,  and  the  Potato,  essays  on  the 
Wansdyke,  and  Wiltshire  Churches,  and  Coins,  and  papers  on  Heraldry,  the 
latter  I  need  not  say  by  whom,  written  with  the  pen  of  a  Gwiilim,  and  illns- 
trated  with  the  pencil  of  a  Memling.  With  Shylock,  but  more  politely,  may 
I  not  ask,  "  Are  you  answered  yet  P  "  May  I  not  assume  the  legitimaoy  of 
my  subject,  and  commence  P 

And  first  I  wish  to  say  what  I  am  going  to  speak  to  you  about  this 
evening.  The  title  is  an  ambitious  one,  and  may  prove  to  be  a  bush  hung 
out  to  advertise  poor  wine.  Mj  chief  object  is  to  give  you  an  account  of  an 
exceedingly  interesting  reprint  of  a  description  of  English  life  written  in  the 
reign  of  Elizabeth.  The  title  of  this  book  is  '*  A  description  of  England,  or  a 
briefe  rehersall  of  the  nature  and  qualities  of  the  people  of  England,  and  such 
conmiodifcies  as  are  to  be  found  in  the  same,  comprehended  in  two  books,  and 
written  by  W.  H.  that  is  William  Harrison,  B.D.,  Cambridge,  Rector  of  Bad. 
winter.  Canon  of  Windsor,  1st  edn.  1577,  2nd  edn.  1587."  It  has  recently 
been  republished  by  the  Kew  Shakspere  Society,  *  and  as  it  is  not  accessible 
to  all,  I  have  thought  that  it  may  interest  some  of  you  if  I  extract  the  pith 
of  it.    Much  of  the  book  is  mere  compilation  from   other  sources,   but 


•  PBbli«h«d  for  th*  X«ir  81i*kMpMre  SooMty  by  Trabnar.    BdiUd  by  VndMiok  J. 
TunlTal,  Diiwlor  otikm  Sooietj. 
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seaitered  tbronghout  are  skeioheB  drawn  from  the  quick  of  our  forefathers 
and  foremothers,  the  hoaseg  they  lived  in,  the  Churches  they  worshipped  in, 
the  c^ardenB  they  made  so  gay  and  trim,  of  all  their  outward  and  inner  life, 
their  food,  their  drink,  their  clothes,  their  customs,  their  fads,  their  hopes, 
and  fears,  and  loves.  Peace  be  to  their  blessed  memories,  for  they  "  smell 
sweet  a^d  blossom  in  their  dnst." 

This  book  then  is  a  permanent  photograph  of  England  as  it  was  exactly 
three  centuries  ago,  in  the  year  of  grace  1577.  Scarce  a  page  can  you  read 
without  some  echo  of  Shakespeare's  plays  rising  before  your  remembrance. 
It  throws  a  flood  of  light  on  contemporary  history  and  literature.  And  what 
makes  it  so  singularly  fascinating  is  that,  as  you  read,  you  keep  on  saying  to 
yourself,  that  these  men,  and  women,  and  children  here  described  are  neither 
French  nor  Qerman  (Harrison  would  call  the  latter  Almains),  but  bone  of  your 
bone  and  flesh  of  your  flesh,  very  English  with  all  their  whims,  and  tricks,  and 
prejudices,  and  faxdts,  and,  let  us  hope  some  excellences,  hardly  of  the  past, 
but  in  an  essentials  like  ourselves  and  our  immediate  parents. 

But  it  is  only  fair  to  the  worthy  old  author  that  I  should  say  a  word 
about  him.  William  Harrison  was  his  name.  He  was  a  Londoner  bom, 
educated  at  two  g^at  schools,  St.  Paul's  and  Westminster,  and  a  graduate 
of  both  Uniyersities,  Oxford  and  Oambridge,  '*  The  children  of  Pawle's 
Bohoole,"  he  says,"  whereof  I  was  one,  by  the  King's  commandment  went  in 
general  prooession  singing  the  Litany  openly  in  thenglish  toung."  Henry 
Yin  was  the  King,  the  date  1644,  and  Harrison  ten  or  eleven  years  old. 
And  speaking  of  schools  or  rather  Collegiate  Churches,  as  Windsor,  Win- 
oester,  Eaton,  Westminster,  *'In  it"  {i.e.  Westminster),  he  says,  '*!  was 
some  time  an  unprofitable  Grammarian  under  the  Bevcrend  father,  Master 
Nowell,  now  Deane  of  Pawles,  and  it  were  a  great  number  of  poore  scholars, 
dailie  maintained  by  the  Hberalitie  of  the  founders  with  meat,  bookes,  and 
apparell,  from  whence  after  they  have  been  well  entered  in  the  knowledge  of 
the  Latin  and  Qreek  toungs,  and  rules  of  versifying,  the  trial  whereof  is  made 
by  oertaine  apposers  yearlie  appointed  to  examine  them,  they  are  sent  to 
oertaine  espeoiall  houses  in  each  imiversitie." 

He  went  first  to  Oxford,  and  took  his  M.A.  there.  Afterwards  he  pro- 
ceeded to  the  degree  of  B.D.  at  Oambridge.  He  speaks  with  equal  affection 
of  both  Universities.  **  In  all  things  there  is  so  groate  an  equalitie  as  no 
man  oan  imagin  how  to  set  doune  any  greater."  And  he  adds,  "  Would  to 
Gk>d  my  knowledge  were  such  as  that  neither  of  them  might  have  cause  to 
be  ashamed  of  their  pupil :  or  my  power  so  g^eat  "that  I  might  worthilie 
requite  them  both  for  those  manifolde  kindnesses  that  I  have  received  of 
them." 


iii. 


Befofe  iakiiigliis  B.D.  he  was  Houaehold  Chaplain  to  Sir  Wm.  Brooke, 
Lord  CpUunn,  who  gave  him  the  Bectory  of  Badwinter  in  Essex.  In  1586  he 
was  appointed  Canon  of  Windsor.  At  Badwinter  he  was  evidently  yery  bnsy 
and  Tery  happy  with  his  wife  Marion,  who  with  her  nudd  **  brewed  him  200 
gallons  of  beer  for  20s.,  with  his  children,  and  his  friends,  among  whom  were 
the  two  famons  antiqaaries  Camden  and  Stow,  being  withal,  like  Gtoldsmith's 
Tillage  preaeher,  '*  passing  rich  with  forty  pounds  a  year.'' 

He  worked  hard  among  the  poor  of  his  parish,  and  had  plenty  of  intereatSi 
and  fads,  his  children,  his  dogs,  his  garden,  hia  Boman  coins.  Speaking  of 
dogs  he  says,  "  I  had  a  mastiite  m^Bell  once  wl^di  wonld  not  sniler  aaie  man 
to  bring  in  his  weapon  farther  than  my  gate,  neither  those  that  were  of  my 
hoose  to  be  tonched  in  his  presence.  Or  if  I  had  beaten  anie  of  my  ohild^ren, 
(this  shows  that  he  loTod  them),  he  wonld  gently  hav«  assaid  to  catch  the 
rod  in  hia  teeth,  and  take  it  out  of  my  hand,  or  else  plnok  down  their  olothea 
to  aove  them  from  the  stxipes :  Which  in  my  opinion  is  not  nnworthie  to  be 
noted."  Many  and  ament  the  old  dog,  like  hia  maater,  deaervea  hia 
immortality. 

The  book  shows  what  nuumer  of  man  Harrison  waa.  He  was  very 
dixewd,  and  had  strongly  developed  opinions,  most  of  them  characteristioally 
English,  some  right,  some  wrong,  some  veiy  sound.  He  had  a  Beformer^a 
dislike  and  dread  of  the  Pq[>e  and  "  Papist  monkes  *' ;  a  fSiinly  veiled  con- 
tempt for  Dissenters  (as  we  should  call  them) ;  an  especial  aversion  to 
lawyers  and  dear  justice ;  to  selfish  landowners,  who  cared  more  for  their 
rabbits  than  their  tenants  $  a  burning  indignation  against  great  proprietora 
who  unpatriotically  converted  villages  into  forests,  thereby  diminishing  the 
popfolation  and  weakening  the  manhood  of  Bngland ;  a  scorn  for  idle  beggars 
who  would  not  work  but  drone-like  sucked  the  honey  of  their  industrious 
brethren;  for  lazy  young  swells ;  for  '*  willow  men  who  lived  in  oaken 
houses ; "  and  the  same  contempt  that  Soger  Aacham  entertained  for  fuU- 
porsed  and  empty-pated  travellers  who  had  made  the  great  tour  in  Italy  only 
to  come  back  and  sneer  at  the  old  ways,  and  the  old  folk  at  home,  bidding 
joa  forsooth,  *'  Keep  faith  only  when  you'll  not  lose  by  it :  torgive  when 
you're  revenged :  telling  you  that  **  a  martyr's  a  fooV'  and  urging  you  to 
believe  dothing :  never  mind  Gk>d,  but  obey  the  King." 

How  Harrison  came  to  write  the  book  was  on  this  wise.  The  well- 
known  ohronioler  Holinshed,  whose  work  aa  many  of  you  are  aware,  waa  the 
atore-house  to  which  Shakspere  went  for  his  facts,  had  for  years  been  at 
work  cm  the  historical  part  of  **  a  Universal  Cosmographrie  of  the  Whole 
World."  The  original  publisher  having  died,  his  successors  were  afraid  of 
the  expense  of  so  vast  ui  encyclopaedia,  and  so  resolved  to  produce  only  so 
much  of  it  M  related  to  Englaad,  Scotland,  and  Ireland.    Application  waa 
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made  to  Harrison,  who  had  for  yearfl  been  compiling  a  chronology  of  his  own 
(3  folio  YolnmeB),  to  famish  the  "  Description  of  Britain  and  England*"  He 
set  to  work  eon  amorey  and  "  mainlj  bj  the  help  of  Leland,  as  well  as  by  letters 
and  pamphlets  from  snndrie  places,  and  divers  shires,  and  bj  conference  with 
divers  folk,  and  by  mine  own  reading  I  scrambled  np  this  fonle-frizeled 
treatise  of  mine."  "  Howsoer  it  be  done  I  have  had  an  espeoiall  eye  into  the 
tmth  of  things,"  and  like  Thncydides,  when  he  knew  not  of  a  matter  person- 
ally, he  made  all  enquiry.  Thongh  of  course  his  criticism  is  not  of  the  modem 
type,  yet  here  and  there,  while  giving  a  story  too  wild  to  believe,  but  too  good 
to  suppress,  he  quaintly  observes,  "  This  soundeth  like  a  lie." 

The  most  interesting  part  of  the  Description  is  the  second  book,  the 
contents  of  which  are  as  follows : — 


1  Of  the  ancient  and  present  estate 

of  the  Church  of  England,  p.  1. 

2  Of  the  number  of  biahoprikes  and 

their  severall  circuits,  p.  88. 

8  Of  universities,  p.  70. 

4  Of  the  partition  of  England  into 
shires  and  counties,  p  90. 

6  Ot  degrees  of  people  in  the  com- 
monwealth of  England,  p.  106.' 

6  Of    the    food    and    diet    of    the 

English,  p.  141. 

7  Of  their  apparelland  attire,  p.  167. 

8  Of  the  high  court  of  parlement  and 

authoritie  of  the  same,  p.  178 

9  Of  the  laws  of  England  since  hir 

first  inhabitation,  p.  188. 

10  Of  provision  made  for  the  poore, 

p.  212. 

11  Of  sundry  kinds  of  punishment  ap- 

pointed for  malefactors,  p.  221. 

Here  is  a  goodly  diversity,  and  in  tmth  I  hardly  know  how  to  group  so 
many  particulars  round  an  intelligible  centre.  It  might  be  interesting 
enonigh  to  describe  Harrison  in  his  home  with  all  his  surroundings  and 
belongings,  a  country  parson  of  Elizabeth's  days.  But  I  should  not  know 
how  to  bring  in  many  matters  of  a  wider  interest,  which  indeed  I  propose  to 
add  in  from  other  sources  without  confining  myself  rigidly  to  the  Description. 
The  reprint  of  the  book  is  enriched  with  a  map  of  London  publisbed  in  1698 
by  John  Norden  a  Wiltshireman.  It  is  one  of  the  oldest  extant  maps  of  the 
City,  and  shows  us  what  London  must  have  looked  like  when  Harrison  wrote 
his  volume.    It  is  the  London  of  Burleigh,  of  Baoon,  of  Shakspere. 

This  I  shall  take  as  the  nucleus  round  which  to  gather  the  somewhat 
promiscuous  hints  of  English  life.     London  was,  you  see,*  a  small  place  in 


12  Of  the  manor  of  building  and  fur- 
niture of  our  houses,  pp.  288  and 
887-9,  841. 

18  Of  cities  and  townes  in  England, 
p.  244. 

14  Of  castels  and  holds,  p.  262. 

16  Of  palaces  belonging  to  the  prince, 
p.  267. 

16  Of  armour  and  munition,  p.  278. 

17  Of  the  navie  of  England,  p.  286. 

18  Of  faires  and  markets,  p.  294. 

19  Of  parks  and  wairens,  p  808. 

20  Of  gardens  and  orchards,  p  822. 

21  Of  waters  g^nerallie,  p.  882. 

22  Of  woods  and  marishes,  p.  886. 
28  Of  baths  and  hot  welles,  p.  847. 
24  Of  antiquities  found,  p  866. 

26  Of  the  coines  of  England,  p.  861. 
(Notes  on  Trees,  Bichborow,  p.  866). 


*  The  paper  was  illustrated  by  a  sketch  on  the  blaokboacd. 
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the  time  of  Elizabeth,  with  hills  standing  arouDd  it,  like  Marlborongh,  and  like 
Jenualem,  tree- topped  hills,  and  fields  dotted  with  villages  which  were  con- 
nected with  the  citj  by  oonntry  roads,  and  green  lanes.  Without  the  walls, 
and  a  little  distance  from  eztra-mnral  London,  lies  the  coantrj.  To  the  W.  is 
Holbom  and  the  present  Oxford- street,  and  the  Uxbridge  road  leading  to 
Windsor,  of  which  Harrison  was  canon,  and  to  Oxford,  where  he  graduated. 
Let  ns  think  of  him  as  travelling  np  from  Oxford  by  Windsor,  after  meeting 
old  friends  at  a  Qande,  and  so  let  as  collect  our  notes  nnder  two  heads  (1) 
Conntrj,  (2)  Town.* 

From  Oxford  to  London !  Bat  perchaoce  he  had  previously  been  tester* 
ing  his  health  at  Bath,  whither,  Uke  many  others,  he  had  once  been  to  drink 
the  waters.  Wholesome  or  not  hygienically.  he  relished  them  not.  ' '  The 
water  reeketh  much  after  the  manor  of  a  seethiog  pot,  commonly  yielding 
somewhat  of  a  sulpherous  taste,  and  very  unpleasant  savour."  So  thought 
Piarson  Harrison,  and  so  in  later  days  Mr.  Samqel  Weller.  Our  author  is 
great  on  the  subject  of  baths,  and  bathing  establishments  at  Bath,  Buxton, 
Bugby  and  elsewhere,  though  "  the  Fapistes,  for  their  own  ends,  told  rare 
lies  about  them." 

And  what  did  Oxford  of  that  age  look  like  P  The  first  extract  shall  be 
from  Hentzner,  a  Grerman,  writing  in  1598. 

"  These  Students  lead  a  life  almost  monastic ;  for  as  the  monks  had 
nothing  in  the  world  to  do,  but  when  they  had  said  their  prayers  at  stated 
hours,  to  employ  themselves  in  instructive  studied,  no  more  have  these.  They 
are  divided  into  three  Tables :  the  first  is  called  the  Fellows  Table,  to  which 
are  admitted  Earls,  Barons,  Gentlemen,  Doctors,  and  Masters  of  Arts,  but 
Tery  few  of  the  latter ;  this  is  more  plentifully  and  expensively  served  than 
the  others:  The  Second  is  for  Masters  of  Arts,  Batchelors,  some  Gentlemen, 
and  eminent  Citizens :  The  Third  for  people  of  low  condition.  While  the 
reat  are  at  d  nner  or  supper  in  the  g^eat  Hall,  where  they  are  all  assembled, 
one  of  the  Students  reads  aloud  the  Bible,  which  is  placed  on  a  desk  in  the 
middle  of  the  Hall,  and  this  office  every  one  of  them  takes  upon  himself  in  his 
tnm ;  as  soon  as  Grace  is  said  after  each  meal,  every  one  is  at  liberty,  either 
to  retire  to  his  own  chambers,  or  to  walk  in  the  College  garden,  there  being 
none  that  has  not  a  delightful  one." 

The  same  traveller  speaks  of  the  situation  (probably  he  had  not  resided 
during  the  autumn  or  early  spring.) 

*  I  would  strongly  recommend  the  perusal  of  a  paper  in  the  Com^  ill  for 
January,  1877  :  '*  From  Stratford  to  London,*'  by  a  very  accomplished 
writer,  my  friend  Mr.  Hales  formerly  Assistant  Master  here.  For  Oxford  of 
this  period  by  all  means  read  that  admirable  chapter  of  an  admirable  book 
•*  the  Life  of  laaao  Casaabon/'  by  the  Aeotor  of  Lincoln  College. 
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"  Chondum,  Oxford,  the  famed  Athens  of  England ;  that  glorioiu 
seminary  of  learning  and  wisdom,  whence  religion,  politeness  and  letters  are 
abnndantly  dispersed  into  all  parts  of  the  kingdom  :  The  town  is  remarkabl/ 
fine,  whether  yon  consider  the  elegance  of  its  private  boildings,  the  magnifioenoe 
of  its  pnblio  ones,  or  the  beanty  and  wholesomeness  of  its  situation ;  whioh  is 
on  a  plain,  encompassed  in  snoh  manner  with  hills  shaded  with  wood,  as 
to  be  sheltered  on  the  one  hand  from  the  siokly  Soath,  and  the  other  from  the 
blustering  West,  but  open  to  the  East  that  blows  serene  weather,  and  to  the 
North  the  preventer  of  corruption ;  from  whioh  in  the  opinion  of  some  it 
formerly  obtained  the  appellation  of  Bellositum." 

Of  the  buildings  Harrison,  himself,  remarks  :— 

"  The  oolleges  of  Oxford,  for  curious  workemanship  and  pri  vat  commodities, 
are  much  more  statelie,  magnifioent,  and  commodious  than  those  of  Cambridge : 
and  thereunto  the  streets  of  the  towne  for  the  most  part  more  large  and 
oomelie.  But  for  uniformitie  of  building,  orderUe  compaction,  and  [poUtike] 
regiment,  the  towne  of  Cambridge,  £as  the  newer  workmanship],  ezoeedeth 
that  of  Oxford  (which  otherwise  is,  and  hath  beene,  the  greater  of  the  two) 
by  manie  a  fold  [(as  I  gesse)]  although  I  know  diverse  that  are  of  the 
oontrarie  opinion." 

And  again : — 

"  The  common  sohooles  of  Cambridge  also  are  farre  more  beautiful  than 
those  of  Oxford,  onelie  the  divlnitie  sohoole  at  Oxford  excepted,  which  for  fine 
and  excellent  workemanship,  commeth-  next  the  moold  of  the  kings  chappell 
in  Cambridge,  than  the  whioh  two  with  the  chappell  that  king  Henrie  the 
seaventh  did  build  at  Westminster,  there  are  not  (in  mine  opinion)  made  of 
lime  and  stone  three  more  notable  piles  within  the  oompasse  of  Europe." 

Further  on  he  speaks  of  University  life. 

« The  manner  to  live  in  these  universities,  is  not  as  in  some  other  of 
forren  countries  we  see  dailie  to  happen,  where  the  students  are  inforoed  for 
want  of  such  houses,  to  dwell  in  common  innes,  and  taverns,  without  all 
order  or  discipline.  But  in  these  our  oolleges  we  live  in  suoh  exact  order, 
and  under  so  precise  rules  of  govemement,  [as]  that  the  famous  learned  man 
EroksmtLs  of  Roterdame  being  here  among  us  50  yeres  passed,  did  not  let  to 
compare  the  trades  in  living  of  students  in  these  two  places,  even  with  the 
verie  rules  and  orders  of  the  ancient  moonks :  affirming  moreover  in  flat 
words,  our  orders  to  be  such  as  not  onlie  came  neere  unto,  but  rather  far 
exceeded  all  the  monastioal  institutions  that  ever  were  devised. 

In  most  of  our  colleges  there  are  also  great  numbers  of  students,  of  which 
manie  are  found  by  the  revenues  of  the  houses,  and  other  by  the  purveiaiioeB 
and  helpe  of  their  rich  frsends ;  whereby  in  some  one  college  yon  shall  have 
two  hundred  soholersy  in  others  an  hundred  and  flf  tie,  in  diyerae  a  hnndred 


wsud  fcaiiaB,  and  in  tlie  rert  iMte  nmntars ;  u  the  MpMdtie  of  ^B  BtAd  houni 
is  able  to  reoeiFe :  bo  that  at  this  present,  of  one  aori  and  other,  there  are 
about  three  thonsand  studente  nourished  in  them  both  (as  by  a  late  sorreie 
it  manirestHe  appeared.") 

And  this  of  the  teaching  staff  :— 

"  Eyerie  one  of  these  colleges  hare  in  like  manner  their  professers  or 
readers  of  the  toongs  and  seyerall  sciences,  as  they  call  them,  which  dailie 
trade  op  the  yonth  there  abiding  priratlie  in  their  halles,  to  the  end  they  may 
be  able  afterward  (when  their  tnme  commeth  abont.  [which  is  after  twelve 
termeej)  to  shew  themselves  abroad,  by  going  from  thence  into  the  common 
Bchooles  and  pablike  disputations  (as  it  were  In  aream)  there  to  trie  their 
skilles  and  declare  how  they  have  profited  since  their  oomming  thither." 

"  Finallie,  this  will  I  saie.  that  the  professors  of  either  of  those  faonlties 
come  to  sach  perfection  in  both  universities,  as  the  best  students  beyond  the 
sea  doo  in  their  owne  or  else  where.  One  thing  onlie  I  mislike  in  them,  and 
that  is  their  nsu^ll  going  into  Italic,  from  whense  verie  few  without  speciall 
grace  doo  returne  good  men,  whatsoever  they  pretend  of  conference  or 
practice,  chiefelie  the  physicians,  who  under  pretense  of  seeking  of  forreine 
simples,  doo  oftentimes  leame  the  framing  of  such  compositions  as  were 
better  unknown  than  p^^actised,  as  I  have  heard  oft  alledged,  and  therefore 
it  is  most  true  that  doctor  Turner  said ;  Italic  is  not  to  be  seene  without  a 
guide,  that  is  without  speciall  grace  given  from  God,  bicause  of  the  licentious 
and  corrupt  behaviour  of  the  people." 

And  once  more,  on  the  subject  of  "  Idle  Fellowships,"  he  says  :— 

"  Thus  we  see.  that  from  oar  entrance  into  the  universitie  unto  the  last 
degree  received,  is  commonUe  eighteene  or  [peradventure]  twentie  yeeres,  in 
which  time  if  a  student  hath  not  obteined  sufficient  learning,  thereby  to  serve 
his  owne  tnme,  and  benefit  his  common  wealth,  let  him*  never  looke,  by  tarieng 
longer,  to  come  by  auie  more.  [For  after  this  time  and  40  yeeres  of  age,  the 
most  part  of  students  doo  commonlie  give  over  their  woonted  diligence, 
and  live  like  drone  bees  on  the  fat  of  colleges,  witholding  better  wits  from 
the  possession  of  their  places,  and  yet  doing  litle  good  in  their  own  vocation 
and  calling.  I  could  rehearse  a  number  (if  I  listed)  of  this  sort  as  well  in  the 
one  universitie  as  the  other."] 

Of  a  state  of  things  happily  passed  away,  he  tells  us  :^ 

'  Such  packing  also  is  used  at  elections,  that  not  he  which  best  deserveth, 
but  he  that  hath  most  friends,  though  he  be  the  woorst  scholar,  is  alwaies 
smest  to  speed  ;  which  will  turn  in  the  end  to  the  overthrow  of  learning." 

"In  some  grammar  schooles  likewise,  which  send  scholers  to  these 
nnivenities,  it  is  lamentable  to  see  what  briberie  is  used ;  for  yer  the  soholer 
can  ba  preferxed»  Buoh  bribage  is  made^  that  pooEO  mens  oliildreii  are  oom* 


moiiHe  shut  out,  and  the  rioher  sort  reoeived  (who  in  time  past  thought  it 
dishonor  to  live  as  it  were  upon  almes)  and  yet  being  placed,  most  of  them 
stodie  little  other  than  histories,  tables,  dioe,  and  trifles,  as  men  that  make 
not  the  living  bj  their  stndie  the  end  of  their  purposes,  whioh  is  a  lamentable 
hearing." 

And  lastly  of  a  state  of  things  not  wholly  passed  away : — 

"Beside  this,  being  for  the  most  part  either  gentlemen,  or  rioh  mens 
sons,  they  oft  bring  the  am7er8ities  into  maoh  slander.  For,  standing  upon 
their  reputation  and  libertie.  they  mffle  and  roist  it  ont,  exoeeding  in  apparell, 
and  banting  riotons  oompanie  (which  draweth  them  from  their  bookes  nnto 
another  trade.)  And  for  excase,  when  they  are  charged  with  breach  of  all 
good  order,  thinke  it  saffioient  to  saie,  that  they  be  gentlemen,  whioh 
greeveth  manie  not  a  litle." 

"  This  also  is  oerteiae,  that  whatsoever  the  difference  be  in  bnilding  of 
the  towne  streets,  the  townesmen  of  both  are  glad  when  they  may  match  and 
annoie  the  students,  by  inoroohing  upon  their  liberties,  and  keepe  them  bare 
by  extreame  sale  of  their  wares,  whereby  manio  of  them  become  rioh  for  a 
time,  but  afterward  fall  again  into  povertie,  bicause  that  goods  evill  gotten 
doo  seldom  e  long  endure." 

Thus  much  for  Oxford. 

Travelling  in  those  days  was  neither  so  easy  nor  so  safe  as 
now.  You  had  best  go  afoot  or  a  horseback.  You  might  take  your 
place  in  a  carrier's  cart,  hailing  the  driver  with  "  Sirrah  Carrier,  when 
do  you  mean  to  come  to  London?"  You  would  probably  avoid  a  public 
oonveyance.  They  were  not  comfortable,  being  neither  more  nor  less  than 
big  boxes  placed  immediately  on  wheels,  bone-crushing  tumbrils  in  fact.  The 
chief  objection  to  these  "  Hell-carts  "  however  (for  so  they  were  nicknamed 
in  the  reign  of  Charles  the  2nd)  was  not  that  **  they  confounded  your  supple 
joints,"  but  that  they  broke  up  the  roads  like  the  traotijn  engines  of  our 
times.  And  no  wonder,  for  this  is  a  description  of  the  road  between  Oxford 
and  London  in  1592  by  a  Dutch  visitor,  Jacob  Rathgeb  by  nime. 

"  On  the  road  we  passed  through  a  villainous,  boggy,  and  wild  country, 
and  several  times  missed  our  way,  because  the  country  thereabouts  is  very 
little  inhabited,  and  is  nearly  a  waste  ;  and  there  is  one  spot  in  particular 
where  the  mud  is  so  deep,  that  in  my  opinion  it  would  scarcely  be  possible 
to  pass  with  a  coach  in  winter  or  rainy  weather." 

The  Beggars  would  be  a  sad  nuisance.  For  the  honest  poor,  whom 
Christ  bids  us  feed,  provision  is  made  in  the  weekly  offertory,  our  parson  re- 
minds us.  But  there  be  many  sets  of  sturdy  beggars  who  make  a  trade  of 
be><ging,  inflicting  horrible  sores  upon  themselves,  a:id  piteously  whining 
''For  the  Lordes  sake/'  '* For  God's  sake."    Other  sturdy  beggars  there  be 
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that  sham  flerying  men,  labonrera,  seamen.  "  THieyes  and  oaterpillan  in  tlio 
Commonwealtli  be  they,  who  lioke  the  sweate  from  the  trae  workmen's  brows, 
and  deserre  whipping  rather  than  alms."  For  the  several  degrees  of  begg^ars 
male  and  female  Harrison's  vocabnlarj  is  very  rich.  There  are  "  nifSerSj 
roges,  wild  roges,  pri  tigers  or  pranoers,  fraters,  Abrams,  dronken  tinkers,  and 
other  less  mentionable  names,  23  sorts  in  all."  "  I  speake  not  of  saoh  as 
nnrighteonslie  have  been  ejected  from  their  little  holdings,  by  some  covetous 
great  man  for  the  sake  of  private  gains,  or  enoloeares — at  whose  hands  shall 
the  blood  of  these  men  be  required  ? — bnt  for  those  other  kinds,  God  is  far 
from  snoh."  "  Not  a  penny,  not  a  penny,  rascal,"  the  parson  will  exclaim, 
and  stride  on  with  nnlighteoed  girdle. 

And  there  were  perils  along  the  road,  perils  by  robbers  and  that  by  your 
own  oomitrjmen.  Sir  John  Falstaff  and  his  pals  might  be  on  the  prowl  for  a 
parse,  having  ascertained  from  the  Chamberlain  of  the  Inn  where  yoa  had 
lain  overnight  how  mnoh  yon  carried  and  which  way  yoa  woald  pass.  There 
were  many  "  anthrif t  yoang  gentlemen  "  (he  is  mach  too  polite)  :  and  "  serv- 
ing men  tamed  beggars  "  of  which  later  set  of  scamps  were  so  many  contem- 
porary complaints.  If  yoa  were  weak  and  lily-livered  yoa  might  ejacalate 
"  Jhesa  bless  as ! "  and  snrrender  year  girdle.  Bat  if  yoa  were  made  of 
other  mettle  yoa  woald  go  aimed,  and  like  the  Prince  and  Foins  would  set  on 
the  thieves.    This  shews  how  you  should  travel  and  what  you  might  expect—; 

"  I  might  here  speake  of  the  excessive  staves  which  diverse  that  travell  by 
the  waie  doo  carrie  upon  their  shoulders,  whereof  some  are  twelve  or 
thirteene  foote  long,  beside  the  pike  of  twelve  inches:  but  as  they  are 
oommonlie  suipeoted  of  honest  men  to  be  theeves  and  robbers,  .or  at  the  least - 
wiae  scarse  true  men  which  bare  them ;  so  by  reason  of  this  and  the  like 
■ospioions  weapons,  the  honest  traveller  is  now  inforced  to  ride  with  a  case 
of  dags  at  his  sadle  bow,  or  with  some  pretie  short  snapper,  whereby  he  may 
deale  with  them  farther  ofE  in  his  own  defence,  before  he  come  within  the 
danger  of  these  weapons.  Finallie,  no  man  travelleth  by  the  waie  without 
his  sword,  or  some  such  weapon,  with  us;  except  the  minister,  who  oommonlie 
weareth  none  at  all,  unlesse  it  be  a  dagger  or  hanger  at  his  side.  Seldome 
also  are  they  or  anie  other  waifaring  men  robbed,  without  the  consent  of  the 
ohamberleine,  tapster,  or  ostler,  where  they  bait  and  lie,  who  feeling  at  their 
alighting  whether  their  capcasea  or  budgets  be  of  anie  weight  or  not,  by  taking 
them  downe  from  their  sadles.  or  otherwise  see  their  store  in  drawing  of  their 
purses,  do  by  and  by  give  intimation  to  some  one  or  other  attendant  dailie  in 
the  yard  or  house,  or  dwelling  hard  by,  upon  such  matches,  whether  the  preie 
be  worth  following  or  no.  If  it  be  for  their  turne,  then  the  gentleman 
peradventure  is  asked  which  way  he  travelleth,  and  whether  it  please  him  to 
have  another  ghest  to  beare  him  companie  at  supper,  who  rideth  the  same 


waie  in  tke  morning  that  he  doth,  or  not.  And  thns  if  he  admit  him,  or 
be  glad  of  his  aoqoaintanoe,  the  oheate  is  halfe  wrought.  And  often  it  ia 
seene  that  the  new  gheet  shall  be  robbed  with  the  old,  onlie  to  coloor  ont  the 
matter  and  keepe  him  from  snspioion.  Sometimes  when  they  knowe  whioh 
waie  the  passenger  travelleth,  they  will  either  go  before  and  lie  in  wait  for 
him,  or  else  oome  galloping  apaoe  after,  whereby  they  will  be  sare.  if  he 
ride  not  the  stronger,  to  be  fingering  with  his  pnrse.  And  these  are  some  of 
the  polioies  of  snoh  shrews^  or  close  booted  gentlemen,  as  lie  in  wait  for  fat 
booties  by  the  high  waies,  and  whioh  are  most  oommonlie  practised  in  the 
winter  season  about  the  feast  of  Christmas,  when  serving  men  and  nnthriftie 
gentlemen  want  monie  to  plaie  at  the  dice  and  cards,  lewdlie  spending  in  snch 
wise  whatsoever  they  have  wickedlie  gotten,  till  some  of  them  sharplie  set 
npon  their  ohevisanoes,  ,be  trussed  op  in  a  Tibnrne  tippet  whioh  happeneth 
onto  them  oommonlie  before  they  oome  to  middle  age.  Whereby  it  appeereth 
that  some  iort  of  yonth  will  oft  have  his  swinge,  although  it  be  in  a  halter." 

But  there  were  pleasanter  scenes  too.  Here  is  a  little  idyU,  descriptive 
of  a  Berkshire  harvest-home,  written  by  one  Hentzner,  a  German  who  visited 
England  in  1598— 

"  As  we  were  returning  to  onr  inn  [at  Windsor,  Sept.  14th],  we  happened 
to  meet  some  conntry  people  celebrating  their  Harvest-home  ;  their  last  load 
of  com  they  crown  with  flowers,  having  besides  an  image  richly  dressed,  by 
which,  perhaps,  they  wonld  sigmtj  Geres ;  this  they  keep  moving  about, 
while  men  and  women,  men  and  maid  servants,  riding  through  the  streets 
in  the  cart,  shout  as  loud  as  they  can  till  they  arrive  at  the  bam.  The 
farmers  here  do  not  bind  up  their  com  in  sheaves,  as  they  do  with  us,  but 
directly  as  they  have  reaped  or  mowed  it,  put  it  into  carts,  and  conyey  it 
into  their  bams." 

Do  not  some  of  you  remember  the  masque  in  the  Tempest  where  enter 
severally  Iris,  Geres,  and  Juno,  and  to  them  "certain  reapers  properly 
habited."     And  to  them  Iris  chants  this  music — 

You  sun-burnt  sicklemen  of  August  weary 
Gome  hither  from  the  furrow,  and  be  merry ; 
Make  holiday :  your  lye  straw  hats  put  on 
And  these  fresh  nymphs  encounter  every  one 
In  country  footing. 

But  if  you  escaped  with  a  sound  skin  and  full  purse  you  must  needs 
take  your  ease  in  your  inn,  not  the  famous  Boar's  Head  at  Eastcheap,  that 
was  a  city  tavern,  but  a  roadside  hostel.  If  your  landlord  was  an  honest 
fellow  you  might  have  a  snug  time  of  it,  at  least  so  judged  a  well-known 
traveller,  Fynes  Morison,  writing  in  1617. 

"  The  World  afEoords  not  such  Innes  as  England  hath,'either  for  good  and 
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cHeape  eniertamement  after  the  Gaests  owne  pleasure,  or  for  humble  atten- 
dance on  passengers ;  yea,  even  in  very  poore  villages.  ...  For  assone  as  a 
passenger  comes  to  on  Inne,  the  servants  ran  to  him,  and  one  takes  his  horse 
and  walkes  him  till  he  be  cold,  then  mbs  him  and  gives  him  meate,  yet  I  must 
say  they  are  not  mnch  to  be  trasted  in  this  last  point,  without  the  eye  of  the 
Master  or  his  servant  to  oversee  them.  Another  servant  gives  the  passenger 
his  private  chamber,  and  kindles  his  fier ;  the  third  puis  of  his  boots,  and 
makes  them  oleane.  Then  the  Host  or  Hostesse  visit  him ;  and  if  he  will  eat 
with  the  Host,  or  at  a  common  table  with  others,  his  meal  will  cost  him  size 
pence,  or  in  some  places  but  fonre  pence  (yet  this  course  is  less  honourable, 
and  not  used  by  Gentlemen)  ;  but  if  he  will  eat  in  his  chamber,  he  commands 
what  meate  he  will,  according  to  his  appetite,  and  as  much  as  he  thinks  fit 
for  him  and  his  company,  yea,  the  kitchen  is  open  to  him,  to  command  the 
meat  to  be  dressed  as  he  best  likes ;  and  when  he  sits  at  Table,  the  Host  or 
Hostesse  will  accompany  him,  or,  if  they  have  many  Guests,  will  at  least 
visit  him,  taking  it  for  curtesie  to  be  bid  sit  downe :  while  he  eates,  if  he 
have  company  especially,  he  shall  be  offred  musicke,  which  he  may  freely  take 
or  refuse ;  and  if  he  be  solitary,  the  musitians  will  g^ve  him  the  good  day 
with  musicke  in  the  morning.  (It  is  the  custome,  and  no  way  disgraceful,  to 
set  up  part  of  supper  for  his  breakefast).  In  the  evening  or  in  the'moming 
after  breakefast,  (for  the  common  sort  use  not  to  dine,  but  ride  from  breake- 
fast to  supper  time,  yet  coming  early  to  the  Inne  for  better  resting  of  their 
Horses)  he  shall  have  a  reckoning  in  writing,  and  if  it  seeme  unreasonable, 
the  Host  win  satisfie  him  either  for  the  due  price,  or  by  abating  part, 
especially  if  the  servant  deceive  him  any  way,  which  one  of  experience  will 
soon  find. . .  I  will  now  onely  adde,  that  a  Gentleman  and  his  man  shall 
spend  as  much  as  if  he  were  accompanied  by  another  Grentleman  and  his  man  t 
and  if  Gentlemen  will  in  such  sort  joyne  together  to  eate  at  one  Table,  the 
expenses  will  be  much  diminished.  Lastly,  a  Man  cannot  more  freely  com- 
mand at  home  in  his  owne  House,  then  hee  may  doe  in  his  Inne ;  and  at  parting, 
if  he  give  some  few  pence  to  the  Chamberlain  and  Ostler,  they  wish  him  a 
hi^ipy  journey." 

Every  town  and  village  you  passed,  as  in  Switzerland  now-a-days,  had 
its  armoury  (p.  280),  the  smallest  for  three  or  four  soldiers  :  and  there  were 
regular  inspections  of  men  and  arms,  but,  alas  !  how  the  English  long-bow 
of  the  old  time  had  gone  out  of  use  : — 

"  But  now  we  have  in  maner  generaJlie  given  over  that  kind  of  artillerie, 
and  for  long  bowes  in  deed  doo  practise  to  shoot  compasse  for  our  pastime  : 
which  kind  of  shooting  can  never  yeeld  anie  smart  stroke,  nor  beat  down  our 
enemies,  as  our  countrie  men  were  woont  to  doo  at  everie  time  of  need. 
Certs  the  Frenchman  and  Butters  deriding  our  new  archerie  in  respect  of 
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t^eir  corflets,  will  not  let,  in  open  skirznisli,  if  anie  leisure  f  erve,  to  tnme  up 
t^eir  tailea  and  one :  "  Shoote  Englishi"  and  all  because  our  strong  shooting 
is  decaied  and  laid  in  bed." 

^yery  town  had  its  markets  (p.  294,  &c.)  :  but  little  inspection  of  goods 
was  carried  on,  as  the  law  requiredj  to  insure  that  the  Queen's  subjects  had 
honest  measure  and  unadulterated  fodd.  "  Bodgers  **  bought  up  com  and 
raised  the  price  of  it,  or  exported  it  to  feed  fat  Papists  and  the  Queen's 
enemies.  Purveyors  bought  up  country  produce  and  sold  elsewhere,  so  that 
throughout  the  resJm  was  a  cry  against  high  prices.  Why  not  do  away  with 
intermediate  dealers  P  "  aaks  the  parson,  that  is  to  say,  "  Why  not  establish 
cooperative  stores  P  " 

But  there's  the  farmer's  house  and  the  farmer.  How  does  he  fare  P  Of 
late  years  he  has  much  improved.  Bents  have  risen,  but  "  in  a  farmer's 
house  where  of  old  time  you  saw  naught  but  pewter  you  shall  now  see  three 
or  four  feather  beds,  and  tapestry  carpets,  and  a  silver  salt  cellar,  a  wine  bowl, 
and  a  dozen  spoons,"  but  when  a  Farmer  renews  his  lease  (here  we  stir  up 
modem  difficulties,  as  you  must  have  already  observed  we  have  done  before) 
his  Landlord  '*  sweeps  off  all  as  clecm  as  the  barber  shaves  his  chin." 

If  you  kept  your  eyes  open  you  would  see  how  old  England  was  chang- 
ing  into  modern  England.  The  nobility  do  not  disdaine  to  go  into  trade. 
One  lady  (p.  805)  sells  her  husband's  venison :  another  has  ridden  to  market 
to  see  her  butter  sold  :  an  Earl  feels  his  own  cattle  to  see  whether  they're 
ready  for  the  butcher.  These  may  be  matters  of  taste,  but  there's  a  line  to 
be  drawn.  Business  must  not  encroach  on  patriotism.  How  can  it  be  well 
to  pull  down  houses  and  break  up  villages  P  Harrison  knows  a  *'  well-bur- 
nished gentleman  who  turned  one  60  woods  into  one  pair  of  galligascons  " 
(videlicet  breeches)  :  while  it  was  an  ordinary  thing  for  owners  "  desirous  to 
enlarge  their  grounds  for  the  breed  of  cattell  not  to  spare  the  very  commons  " 
(you  recognize  one  of  the  burning  questions  of  the  day).  *'  The  decay  of  a 
people  is  the  destruction  of  a  Kingdom,"  he  exclaims  like  a  Hebrew  prophet, 
or  a  Greek  elegiac  poet,  "  neither  is  any  man  born  to  possess  the  earth  alone." 
Therefore,  antiquary  as  he  was,  he  deplores  not  the  decay  of  castles — 

"  For  I  need  not  to  make  anie  long  discourse  of  castels,  sith  it  is  not  the 
nature  of  a  good  Englishman  to  regard  to  be  caged  up  as  in  a  coope,  and 
hedged  in  with  stone  wals,  but  rather  to  meet  with  his  enimie  in  the  plaine 
field  at  handstrokcs,  where  he  may  travaise  his  ground,  choose  his  plot,  and 
use  the  benefit  of  sunne  shine,  wind  and  weather,  to  his  best  advantage  and 
commoditie.  [Isoctrates  also  saith  that  towres,  walles,  bullworks,  soldiers, 
and  plentie  of  armour,  are  not  the  best  keepers  of  kingdomes ;  but  freends, 
love  of  subjects,  and  obedience  unto  martiall  discipline ;  which  they  want 
that  shew  themselves  either  cruel  or  covetous  towards  their  people].    Aa  for 
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those  tales  that  go  of  Beaton  castcll,  how  it  shall  save  all  England  on  a  daie, 
and  likewise  the  brag  of  a  rebellions  baron  in  old  time  [named  Hngh  Bigot], 
that  said  in  contempt  of  king  Henrie  the  third. 
If  I  were  in  my  castell  of  Bnngeie, 
Upon  the  water  of  Waveneie, 
I  wold  not  set  a  bntton  bj  the  king  of  Cockneie. 
I  repnte  them  as  toies." 

Of  Windsor  however  and  its  history,  of  Windsor,  the  seat  not  of  tyranny 
but  of  Majesty,  he  has  mnch  to  say,  thongh  it*s  not  for  him  to  describe  it, 
for,  Canon  as  he  was,  he  had  hardly  dared  peep  in  at  the  gates 

Bnt  who  had  not  heard  of  the  royal  palaces,  Greenwich,  Eltham,  Hatfield, 
Bichmond,  Hampton,  and  others  ?  And  any  wayfarer  might  kneel  down,  cap 
in  hand,  as  her  Majesty  rode  past  in  pride,  pomp,  and  circnmstanoe  on  a 
royall  progp:«ss,  whether  to  right  poor  folk's  wrongs,  or  to  visit  each  college 
at  Oxford  or  Cambridge,  and  make  an  oration  in  Latin  "  to  the  g^eat  comfort 
cf  all  snch  as  are  or  had  been  students  there."  He  certainly  talks  no  scandal 
of  Qneen  Elizabeth.  Her  court  is  the  most  renowned  in  Europe  :  her  house- 
hold the  most  virtuous -in  the  land  ("would,  to  God  our  nobles  were  as  ruled 
as  our  Queen's !  ") :  the  maids  of  honour  are  lovely  and  well-attired ;  they 
can  cook  like  Imogen,  mainly  after  Portuguese  recipes  {eieutis  allium 
nocerUius  no  doubt)  ;  they  know  Ghreek,  Latin,  Spanish,  French  (all  Lady 
Jane  Ghneys  in  fact)  ;  whereas  the  old  Court  Ladies,  before  the  days  of  the 
higher  female  education  "  would  spin,  read  the  Bible  or  Histories,  or  shew 
their  skill  in  surgery  and  medicine." 

But  we  shall  never  reach  London  at  this  rate.  Let  us  be  there,  passing 
through  the  village  of  Charing,  and  going  under  Temple  Bar  (which  by  the 
way  was  not  in  the  city  proper).    What  a  clatter !     What  a  hubbub  ! 

"  .  .  the  ballade- singer's  auditorie, 
which  hath  at  Temple- bar  is  standing  chose, 
and  to  the  vulgar  sings  an  alehouse  stone. 
First  stands  a  Porter :  then  au  Oyster  wife 
Doth  stint  her  oriOt  and  stay  her  steps  to  heare  him. 
Then  comes  a  ontpnrse  ready  with  a  knife, 
and  then  a  onntry  Client  passeth  neere  him, 

There  stands  the  Cunstable.  there  stands  the  rogue. 

And  harkning  to  the  song,  mark  not  each  other. 

There  by  the  Serieant,  stands  the  debtor  poore, 

And  doth  no  more  mistrast  him  then  his  brother  : 

Thus  Orpheus  to  such  hearers  giveth  mnsique, 

And  Pbilo  [the  qaaok]  to  such  Patients  giveth  physicke."  * 

*  Sir  John  DavieSy  EpigrammeSi  1690. 
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On  the  gronnd  floor  the  shops  were  mostly  open,  like  barber's  shops  in 
France,  says  the  disdainful  M.  Perlin  writing  in  1558.  But  the  trnth  is  that 
fche  show  room  were  on  the  fi'-st  floor.  The  jeweller's  and  the  cloth-makers' 
warehouses  strnok  even  foreigners  with  admiration. 

"  Of  LondoDS  p  ide  I  will  not  boast  npon, 

Her  gold)  her  silver,  and  her  ornaments; 
Her  Gems  and  Jewells,  pearles  and  precious  stone, 

Her  f  amitnre  and  rich  habilliments  ; 
Her  oloth  of  silver  tissue,  and  of  gold, 
Which  in  her  shops  men  daylj  may  behold  "  f 

And  those  strapping  free  and  easy  fellows,  lounging  bareheaded  cap  in 
hand  against  the  shopdoors!  They  are  the  apprentices,  ever  ready  for  a 
shindy  at  the  cry  of  "  clubs,"  or  "  biUs  !  " 

En  passant  parmi  les  rues  vous  en  trouverez  cinquante  ou  soizante  centre 
les  murailiee  comme  idoles.  ayant  leurs  bonnets  k  la  main.     (Perlin,  1568). 

In  the  London  shops  you  might  see  the  prod  pee  of  all  lands.  Trade  and 
commerce  had  been  wonderfully  developed.  Not  content  with  their  old 
European  trade  into  Spaine,  Fortingale,  France,  Flanders,  DansVe,  Norwaie, 
they  go  now  to  the  Canaries,  New  Spaine,  Cathaia,  Moscovia,  Tataria  (yon 
know  now  Arctic  voyages  began  thus).  But  prices  go  np  terribly.  We  want 
free-trade,  sighs  Harrison.  "  In  times  past  when  strange  bottoms  (foreign 
ships)  were  suffered  to  come  in  we  had  sugar  for  4d.  that  is  now  half -a- 
crowne,  raisins  or  corints  for  a  penny  that  are  now  holden  at  6d.  Of  course 
'tis  an  ill  wind  that  blows  none  to  good.  A  successful  merchant  now  buys  a 
poor  gentleman's  lands,  procures  a  coat  of  arms  from  the  Herald's  Office, 
educates  his  sons  for  professions,  or  leaves  money  to  them  to  become  gentle- 
men." 

**  The  toe  of  the  peasant  comes  so  near  the  heel  of  the  coartier,  he  galla 
his  Kybe." 

And  these  exquisites,  these  Osrios,  these  waterflies,  so  neat  and  trimly 
dressed,  perfumed  like  milliners,  that  so  deface  Grod's  handiwork  !  What  be 
they  P  Finery,  it  must  be  owned,  was  ever  the  weakness  of  English  men  and 
women.  "Many  a  woman,"  says  Heer  Jacob  Bathgeb  (1585),  "does  not 
hesitate  to  wear  velvet  in  the  streets,  whilst  at  home  perhaps  they  have  not 
a  piece  of  dry  bread."  "  They  are  very  inconstant  and  de -irons  of  novelties, 
changing  their  fashion  every  year  both  male  and  female,"  says  another 
Dutchman  in  1575.  Nor  are  these  the  calumnies  of  foreigners.  One  of  our 
own  prophets  hits  his  countrymen  far  harder. 

"  An  Englishman,  indevoring  sometime  to  write  of  our  attire,  made  snndrie 


f  Bichard  Johnson,  1607. 
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platformee  for  hiB  pnrpose,  gapposing  by  some  of  them  to  find  oat  one  stedf aat 
ground  whereon  to  bnild  the  snmme  of  his  discoorse.  Bat  in  the  end  (like 
an  ontonr  long  without  exercise)  when  he  saw  what  a  difficnlt  peeoe  of 
worke  he  had  taken  in  hand,  he  gave  oyer  his  travell,  and  onlie  drae  the 
picture  of  a  naked  man.  nnto  whome  he  gave  a  paire  of  sheares  in  the  one 
hand,  and  a  peeoe  of  oloth  in  the  oth^r,  to  the  end  he  should  shape  his 
apparell  after  such  fashion  as  himselfe  liked,  sith  he  oould  find  no  kind  of 
garment  that  oould  please  htm  anie  while  togither ;  and  this  he  called  an 
Englishman."     (Andrew  Boorde,  1542.) 

This  is  truoi  Harrison  oonfesses,  albeit  in  other  respects  the  writer  is  "  a 
lewd  popish  hypocrite,  and  nu^ratious  priest."  *'For  my  part,"  says 
Harrison,  "  I  can't  describe  an  Englishman's  dress.  There  is  first  the  Spanish 
fashion,  then  the  French,  then  the  high  Almain;  the  Turkish  manor;  Morisoo 
gowns  with  short  French  breeches.  How  men  and  women  worry  the  tailor  I 
how  they  abuse  him !  how  much  cost  is  bestowed  now-a-daies  upon  our  bodieSi 
and  how  little  upon  our  souls."  Then  for  the  beards,  but  hear  Shakspere  on 
that,  "your  straw* coloured  beard,  your  orange- tawney  beard,  your  purple  in 
grain  beard,  your  French  crown  colour  beard,  your  perfect  yellow."  "  Gk>od 
Lord!"  (this  is  Harrison  again),  "the  men  look  as  absurd  as  a  dog  in  a 
doublet :  and  the  women,  they *er  worse  than  the  men ,  with  their  paint,  and 
their  false  hair,  with  their  jags,  and  cuts,  and  aleeves.  and  fardingals,  and 
diversely  coloured  stockings !  I  have  met  them  so  disguised  that  it  hath 
passed  my  skill  to  discern  whebher  they  were  men  or  women !  " 

Let  us  now  to  Paurs,  and  as  we  stroll  up  and  downe  "  Panic's  walk  "  (a 
promenade  rather  than  a  house  of  prayer),  Canon  Harrison  shall  discourse 
briefly  of  Churches. 

First  of  the  interiors— 

**  Aa  for  our  churches  themselves,  belles,  and  times  of  morning  and 
evening  praier,  remaine  as  in  times  past,  saving  that  all  images,  shrineSi 
tabernacles,  roodlofts,  and  monuments,  of  idolafcrie  are  remooved,  taken 
downe.  and  defaced;  onelie  the  stories  in  glasse  wladowea  excepted,  which 
for  want  of  sufficient  store  of  new  stuffe,  and  by  reason  of  extreame  charge 
that  should  grow  by  the  alteration  of  the  same  into  white  panes  throughout 
the  realme,  are  not  altogether  abolished  in  most  places  at  once,  but  by  little 
aod  little  BufiFered  to  decaie,  that  white  glasse  may  be  provided  and  set  up  in 
their  roomee.  Finallie,  whereas  there  was  woont  to  be  a  great  partition 
betweene  the  quire  and  the  bodie  of  the  church  ;  novr  it  is  either  verie  small 
or  none  at  all  ;  and  to  saie  the  truth  altogither  needlesse,  sith  the  minister 
saith  his  service  commonlie  in  the  bodie  of  the  church  with  his  face  toward 
the  people,  in  a  little  tabernacle  of  wainscot  provided  for  the  purpose :  by 
which  means  the  ignorant  doo  not  onelie  learne  diverse  of  the  psalmes  and 
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tuntall  praiers  by  heart,  but  also  saob  as  can  read,  doo  praie  togither  with  him ; 
so  thtt  the  whole  cong^rogation  at  one  instant  povrre  oat  their  petitions  unto 
the  b'ying  God,  for  the  whole  estate  of  his  ohnrch  in  most  earnest  and 
fervent  manner." 

Next  of  the  serYioes  ; 
"There  is  nothing  read  in  our  ohnrches  bat  the  oanonioall  scriptures « 
wherebj  it  oommeth  to  passe  that  the  psalter  is  said  over  on  :e  in  thirtie 
daies,  the  new  testament  foare  times,  and  the  old  tostam^at  onoe  in  the 
yeare.  And  hereunto  if  the  curat  be  adiudged  by  the  bishop  or  his  deputies, 
suffioientlie  instr noted  in  the  holy  scriptures,  [and  therewithal!  able  to  teach,] 
he  permitteth  him  to  make  some  exposition  or  exhortation  in  his  parish,  unto 
amendment  of  life.  And  for  so  much  as  our  ohurohes  and  universities  have  beene 
BO  spoiled  in  time  of  errour,  as  there  oaanot  yet  be  of  suoh  namber  able 
pastors  as  may  suffice  for  eyerie  parish  to  have  one :  there  are  [(be-^i'le  foore 
sermons  appointed  by  pablike  order  in  the  yeare)]  oerteine  sermons  or 
homilies  (devised  by  sundrie  learned  men,  confirmed  for  sound  doct' ine  by 
cons-'nt  of  the  divines  and  pablike  aath  iritie  of  the  prinoe)  and  those 
appointed  to  be  read  by  the  eurats  of  meane  understanding  (which  homilies 
doo  comprehend  the  principall  parts  of  christian  doctrine,  as  of  originall 
tinne,  of  iustification  b^  faith,  of  charitie,  and  saoh  like)  upon  the  sabbaoth 
daieSi  unto  the  congregation.  And  after  a  oerteine  number  of  psalmes 
read,  which  are  limited  according  to  the  dates  of  the  month,  for  morning 
and  evening  praier,  we  have  two  lessons,  whereof  the  first  ia  taken  out  of  the 
old  testament,  the  second  out  of  the  new ;  and  of  these  latter,  that  in  the 
morning  is  out  of  the  gospels,  the  other  in  the  afternoonei  out  of  some  one  of 
the  epistles.  After  morning  praier  also  we  have  the  letanie  and  suffrages, 
an  invocation  in  mine  opinion  not  devised  withoat  the  great  assistance  of  the 
spirit  of  Gtodi,  although  manie  curioas  mindaicke  persons  atterlie  oondemne 
it  as  superstitious,  and  savoring  of  coniaration  and  sorcerie. 

This  being  doone,  we  proceed  unto  the  commanion,  if  anie  communicants 
be  to  receive  the  encharist ;  if  not  we  read  the  decalog  epistle  and  gospel, 
with  the  Nicane  creed  (of  some  in  derision  called  the  drie  commanion,)  and  then 
proceed  unto  an  homilie  or  sermon,  which  hath  a  psalme  before  and  after  it, 
and  finallie  unto  the  baptlsme  of  suoh  infants  as  on  everie  sabaoth  daie  (if 
occasion  so  reqnire)  are  brought  unto  the  churches :  and  thas  is  the  forenoone 
bestowed.  In  the  afternoone  likewise  we  meet  again,  and  after  the  psalmes  and 
lessons  ended,  we  have  commonlie  a  sermon  or  at  the  leastwise  oar  yonth 
catt'chised  by  the  space  of  an  huaro  And  thas  doo  we  spend  the  sabaut^ 
d.ue  in  good  andgodlie  exercises,  all  doone  in  oar  valgar  tuoug,  that  each  one 
present  may  heare  and  nnderstand  the  same,  which  also  in  cathedrall  and 
oollegiat  ohurohes  is  so  ordered,  that  the  psalms  onelie  are  soong  by  note, 
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the  rest  being  rettd  (as  in  oommon  parish  ohnrohes)  by  the  minister  wiUi  * 
lowd  yoioe,  saving  that  in  the  administration  of  the  communion  the  qnier 
singeth  the  answers,  the  creed,  and  snndrie  other  things  appointed,  bat  in 
so  plaine,  I  saie  and  distinct  manor,  that  each  one  present  m%y  nnderstand 
what  they  sing,  eyerie  word  having  bat  one  note,  thoagh  the  whole  harmonie 
consist  of  manie  parts,  and  those  Terie  oonningUe  set  by  the  skilf all  in  that 
soienoe." 

Next  of  the  dress  of  the  clergy — 

"  The  apparel  in  like  sort  of  oar  olergie  men  is  oomlie,  and  in  truth,  more 
decent  than  ever  it  was  in  the  popish  charch :  before  the  aaiversities  bound 
their  gradaats  ante  a  stable  attire,  afterwards  nsarped  also  even  by  the  blind 
Sir  Johns.  For  if  yon  perase  well  my  chronolog^e  insning,  yoa  shall  find, 
that  they  went  either  in  diverse  coloars  like  plaiers,  or  in  garments  of  light 
hew,  as  yellow,  red,  greene,  &o. :  with  their  shooes  piked  their  haire  crisped, 
tbeir  girdles  armed  with  silver ;  their  shooes,  sparres,  bridles,  Ac, :  baokled 
with  like  mettall :  their  apparel  (for  the  most  part)  of  silke,  and  riohlio 
fnrred ;  their  cappes  laced  and  battened  with  gold :  so  that  to  meet  a  priest 
in  those  daies,  was  to  behold  a  peacocke  that  spreadeth  his  taile  when  he 
danseth  before  the  henne :  which  now  (I  saie)  is  well  reformed." 

Kigh  Paul's  will  be  Paul's  school,  where  Harrisou  was  first  sent. 
Schools  and  colleges  when  he  was  a  boy  were  much  exercised  touching  the 
pronunciation  of  Gkeek : — 

"  Great  trouble  in  the  Universities  of  England  about  the  pronounoiation 
of  the  Greke  toung.  Mr.  William  Gecill,  afterwards  Sir  William  Oedll  and 
LordhigheThreasarer  of  England,  Mr.  Jhon  Gheke,  afterward  Sir  Jhon  Oheke, 
and  Mr.  Thomas  Smithe,  afterward  Sir  Thomas  Smiths,  and  other  of  the 
lemed  sort,  mainteining  the  new  pronounoiacton  used  by  Erasmus,  as  the 
most  aunoient,  easie.  and  familiar,  to  attaine  unto  the  true  writing  or  ortho- 
graphic  of  that  language.  Against  these.  Doctor  Stephen  Gardiner,  then 
Bishop  of  Winchester  and  ohanoellour  of  the  University  of  Oamebridge,  op- 
poteth  himself, — a  man  not  greatly  scene  in  that  tounge,^and,  upon  a 
complaint  made  by  the  oldest  sort  of  stadentes,  in  defence  of  the  old  pro- 
nounciacion,  imprisoneth,  expelleth,  disgradeth,  and  poinesheth  the  studentes 
there,  very  grevously,  till  order  was  taken  wherby,  unto  our  times,  the  new 
pronounciacion  was  not  onely  permitted,  but  in  time  so  allowed  of,  that  the 
old  is  not  now  so  moche  as  scasely  knowen  nor  hard  of  in  any  of  them  bothe. 
Doctor  Gamus,  the  phisicien,  semeth  not  to  like  of  this  chaunge,  in  his 
description  of  Gambridge,  when,  in  reproche.  he  calleth  Sir  Jhon  Gheke 
"Geoum  ludimagistrum,"  and  Sir  Thomas  Smiths  "insanum  oonsiliarum' 
(t»e)  alas,  a  pore  revenge  to  pzooede  from  soohe  a  derke  as  he." 


•  •  •  • 

8o  mook  lor  4^e  oity.    Let  ns  now  take  a  boat^  and  alip  down  with  the 
tide  to  Gveenwich.    Our  Q«nnan  feiend  Hentssner  (1598)  ehall  epeak : — 

"  We  amved  next  at  the  royal  palace  of  Greenwich,  reported  to  have 
been  originaUy  built  by  Humphrey  Dnke  of  Gloucesteri  and  to  have  reoeived 
very  magnifioent  additions  from  Henry  YII.  It  was  here  Elizabeth,  the 
present  queen,  was  bom,  and  here  she  generally  resides;  particularly  in 
summer,  for  the  delightfulness  of  its  situation.  We  were  admitted  by  an 
order  Mr.  Rogers  had  procured  from  the  Lord  Chamberlain,  into  the  Presence 
ohamber,  hung  with  rich  tapestry,  and  the  floor,  after  the  English  fasMon, 
■tcewed  with  hay,  through  which  the  Queen  commonly  passes  in  her  way  to 
chapel  t  At  the  door  stood  a  gentleman  dressed  in  velyet,  with  a  gold  chain, 
whose  office  was  to  introduce  to  the  Queen  any  person  of  Distinction,  that 
came  to  wait  on  her :  It  was  Sunday,  when  there  is  usually  the  greatest 
attendance  of  Nobility.  In  the  same  hall  were  the  Archbishop  of  Canterbury, 
the  Bishop  of  London,  a  great  number  of  Councillors  of  State,  Officers  of  the 
Grown,  and  Gentlemen,  who  waited  the  Queen's  coming  out ;  which  she  did 
Irom  her  own  apartment,  when  it  was  time  to  go  to  Prayers,  attended  in  the 
following  manner : 

First  went  Gentlemen,  Barons,  Earls,  Knights  of  the  Garter,  all  richly 
dressed  and  bare-headed ;  next  came  the  Chancellor,  bearing  the  seals  in  a 
red  silk  Purse,  between  Two, ;  one  of  which  carried  the  Boyal  Scepter,  the 
other  the  Sword  of  State,  in  a  red  scabbard,  studded  with  golden  Flours  de 
Lis,  the  point  upwards :  Next  came  the  Queen,  in  the  Sixty-fifth  year  of  her 
Age,  as  we  were  told,  very  majestic  ;  her  Face  oblong,  fair,  but  wrinkled  ; 
her  Eyes  small,  yet  black  and  pleasant ;  her  nose  a  little  hooked  ;  her  Lips 
narrow,  and  her  teeth  black ;  (a  defect  the  English  seem  subject  to,  from  their 
too  great  use  of  sugar)  she  had  in  her  Ears  two  pearls,  with  very  rich  drops ; 
she  wore  false  Hair,  and  that  red ;  upon  her  Head  she  had  a  small  Crown,  report  ed 
to  be  made  of  some  of  the  gold  of  the  celebrated  Lunebourg  table.  Her  Bosom 
was  nnoovered,  as  all  the  English  ladies  have  it,  till  they  marry ;  and  she 
had  on  a  Necklace  of  exceeding  $ne  jewels ;  her  Hands  were  small,  her 
Fingers  long,  and  her  Stature  neither  tall  nor  low  :  her  air  was  stately,  her 
manner  of  speaking  mild  and  obliging.  That  day  she  was  dressed  in  white 
Silk,  bordered  with  pearls  of  the  size  of  beans,  and  over  it  a  mantle  of  black 
silk,  shot  with  silver  threads  ;  her  Train  was  very  long,  and  the  end  of  it  born 
by  a  Marchioness ;  instead  of  a  Chain  she  had  an  oblong  Collar  of  gold  and 
jewels.    As  she  went  along  in  all  this  state  and  magnificence,  she  spoke  very 

*  Here  followed  a  description  of  the  city  as  chalked  on  the  black-board.  I 
have  condensed  this  in  the  form  of  a  note  at  the  end  of  my  paper. — F.E.T. 


grationsly ,  first  to  one,  then  to  another,  whether  foreign  MinisterSi  or  those 
^ho  attended  for  different  reasons,  in  English,  French,  and  Italian}  for 
besides  being  well -skilled  in  Greek,  Latin,  and  the  languages  I  have  mentioned 
she  is  mistress  of  Spanish,  Scotoh,  and  Dntoh :  Whoever,  speaks  to  her,  it  is 
kneeling;  now  and  then  she  raises  some  with  her  Hand.  While  we  were 
there,  W.  Slawatta,  a  Bohemian  Baron,  had  letters  to  present  to  her ;  and 
■be,  after  pnlling  ofiC  her  glove,  gave  him  her  right  Hand  to  kisB»  sparkling 
with  rings  and  jewels,  a  mark  of  partionlar  Favonr :  WherevBr  she  turned 
her  Faoe,  as  she  was  going  along,  everybody  fell  down  on  their  knees.  The 
Ladies  of  the  Gomrt  followed  next  to  her,  very  handsome  and  wetl-ehaped,  and 
for  the  most  part  dressed  in  white ;  she  was  guarded  on  eaoh  side  by  the 
Gentlemen  Pensioners,  fifty  in  number,  with  gilt  battle-axes;  in  the  Anti« 
chapel  next  the  Hall  where  we  were.  Petitions  were  presented  to  her,  and  she 
received  them  most  gracioosly,  whioh  ocoaeioned  the  aoolamaticn  of  Long  live 
Queen  Blizabeth !  She  answered  it  with,  I  thank  yon,  my  good  people.  In 
the  Chapel  was  exoellent  music ;  as  soon  as  it,  and  the  Bervioe  was  over, 
whioh  soaroe  exceeded  half -an-honr,  the  Queen  returned  in  the  same  state  and 
Order,  and  prepared  to  go  to  Dinner.  But  while  she  wa«  ■till  at  Prayer% 
we  saw  her  Table  set  out  with  the  following  Solemnity  : 

A  Gentleman  entered  the  room  bearing  a  rod,  and  along  with  him 
another  who  had  a  table  oloth,  which  after  they  had  both  kneded  thiea 
times,  with  the  utmost  veneration,  he  spread  upon  the  table ;  and  alter 
kneeling  again,  they  both  retired.  Then  eame  two  others,  one  with  the  rod 
again,  the  other  with  a  salt-seller,  a  plate,  and  bread ;  when  they  had  kneeled 
as  the  others  had  done,  and  placed  what  was  brought  upon  the  table,  they 
too  retired  with  the  same  ceremonies  performed  by  the  firsts  At  last  came 
an  unmarried  Lady,  (we  were  told  she  was  a  Countesft)  and  along  with  her 
a  married  one,  bearing  a  tasting-knife ;  the  former  was  dressed  in  white 
silk,  who,  when  she  had  prostrated  herself  three  times,  in  the  most  graceful 
manner  i^proaohed  the  table  and  rubbed  the  plates  with  bread  and  salt, 
with  as  much  awe  as  if  the  Queen  had  been  present :  Tyhen  they  had  wsitMl 
there  a  little  while,  the  Yeoman  of  the  Guard  entered,  baire-hsMded,  doatbsd 
in  scarlet,  and  with  a  golden  rose  upon  their  backs,  bringing  in  at  each  turn 
a  course  of  twenty-four  dishes,  served  in  plate,  most  of  it  giH  i  these  dtshes 
were  received  by  a  Gentleman  in  the  same  order  they  were  brought,  and 
placed  upon  the  table,  while  the  Lady-Taster  gave  to  each  of  the  guard  a 
mouthful  to  eat,  of  the  particular  dish  he  had  brought,  for  fear  of  any  poison. 
During  the  time  that  this  guard,  whioh  consists  of  the  tallest  and  stoutest 
men  that  can  be  found  in  all  England,  being  carefully  selected  for  this  service, 
were  bringing  dinner,  twelve  trumpets,  and  two  kettle-drums  made  the 
hall  ring  for  hatf-as-hoor  together.    At  the  end  of  aB  thik  ceremonial,  a 


number  of  nnmarried  ladies  appeared,  who  with  partionlar  Bolemnitj  lifted 
the  meat  off  the  table,  and  conyeyed  it  into  the  Qaeen's  inner  and  more 
private  ohamber,  where,  after  she  had  chosen  for  herself,  the  rest  goes  to  the 
Ladies  of  the  Coart. 

The  Qaeen  dines  and  saps  alone  with  very  few  attendance ;  and  it  is 
▼erj  seldom  that  any  body,  foreign  or  native,  is  admitted  at  that  time,  and 
then  only  at  the  intercession  of  somebody  in  power. 

Kear  this  palace  is  the  Qneen's  Park  stocked  with  deer :  sach  parks  are 
oommon  thronghoat  England,  belonging  to  those  that  are  distingnished  either 
for  there  rank  or  riches.  In  the  middle  of  this  is  an  old  square  Tower,  called 
MiKKfLBUA,  supposed  to  be  that  mentioned  in  the  romance  of  Amadis  de  Gaul ; 
and  joining  to  it  a  plain,  where  knights  and  other  gentlemen  use  to  meet  at 
•et  times  and  holydays  to  exercise  on  horse-back." 

Thanks,  good  Master  Parson  Harrison,  and  now  we  shall  part ;  for  to 
tell  truth  I  go  to  yisit  my  Cousin  Robert  who  is  studying  at  Gray's  Inn.  My 
Uncle  his  father  is  a  rich  lawyer,  and  the  parson  would  scarce  be  civil  in  his 
presence.  Moreoyer  I  think  to  go  in  the  afternoon  with  my  coz  to  see  a  new 
play  at  Blackfriar's  by  Mr.  Wm.  Shakspere,  whom  some  do  affirm  to  be  the 
Terence  of  our  age,  and  the  Canon  misliketh  the  playhouse. 

My  uncle  Utos  nigh  unto  Cheiq>side,  a  little  to  the  north  of  it.  He 
hath  newly  furnished  •  a  house  here.  I  enter  with  Bob.  we  kiss  all  round, 
more  Anglico  as  the  great  Erasmus  would  playfully  say.  Dinner  vfill  be 
ready  in  half  an  hour,  and  my  uncle  will  show  me  his  house.  This  is  brave  ! 
The  walls  of  this  room  are  scaled  with  English  oak,  or  wainscot  brought 
hither  out  of  the  Bast  countries.  That  is  hanged  with  tapisterie,  arras 
work,  or  painted  cloth,  wherein  are  divers  histories  as  herbes,  beasts,  knots, 
and  the  like.  Ah !  and  there  is  a  new  German  store.  "  Hitherto,  says  my 
uncle,  we  have  not  used  them  g^atly,  but  they  do  now  begin  to  be  made  in 
divers  houses  not  to  work  or  feed  by,  but  now  and  then,  for — a  Boman  bath ! 
"  to  sweate  in  as  occasion  shall  require."  And  everywhere  chimnies.  In 
our  old  house  at  home,  uncle,  are  "  nought  but  reredosses  against  the  vrall 
where  each  doth  dress  his  meat." 

And  what  beds ;  pillows  to  all,  by  my  halidom !  why  they  were  wont  to 
to  say  that  pillows  were  onlj  needed  for  sick  women. 

Uncle,  thou  hast  everything,  save  agardemf  Thou  mays't  not  have  true 
ru8  in  vrhe  for  all  the  Boman  might  boast.  In  our  garden  we  have  800 
species  for  simples ;  rare  medicinable  herbs.     That  noble  herbalist,  Cardus 

*  Chapter  12.  "  Of  the  manor  of  building  and  furniture  of  our  houses  "  is 
most  interesting. 

t  See  the  chapter  on  Qardeoji  and  Orchards. 


CliiBiiis,  conld  lie  yisit  us  would  find  maierisJ  for  many  unknown  dmga.  We 
have  foreign  fmits,  almonds,  figs,  melons,  oranges,  lemons,  all  manner  of 
Tegetables,  pompions,  gourds,  cncnmbors,  skirets,  parsneps,  cabbages, 
tameps,  and  all  kinds  of  salad  herbes.  And  for  flowers  we  have  things  of 
beauty  for  every  month  in  the  year.  With  ns  Art  helpeth  natnre  in  the 
Colouring  and  Doubling  of  flowers. 

Bight,  boy,  right.  As  a  witty  writer  lately  hath  said  "  God  Almighty 
first  planted  gardens,  and  indeed  it  is  the  purest  of  human  pleasures."  But 
thou  talkest.  Hast  no  stomach  for  thy  food,  lad  ?  Gome,  to  dinner  to 
dinner! 

Indeed  uncle,  I  am  hungry. 

Thou  comest  from  a  hungry  land  lad !     What  says  the  parson  ?  * 

"  The  situation  of  our  region,  lieng  neere  unto  the  north,  dooth  cause  the 
heat  of  our  stomaohes  to  be  of  somewhat  greater  force :  therefore  our  bodies 
doo  crave  a  little  more  ample  noorishment,  than  the  inhabitanta  of  the  hotter 
regions  are  accustomed  withall,  whose  digestive  force  is  not  altogither  so 
vehement,  bicause  their  internall  heat  is  not  so  strong  as  ours,  which  is  kept 
in  by  the  ooldnesse  of  the  aire,  that  from  time  to  time  (specialiie  in  winter) 
dooth  environ  our  bodies." 

But  fall  to,  fall  to !  My  uncle's  table  is  served  so  brave  as  a  nobleman's, 
fowl  wild  and  tame,  homebred  and  foreign,  and  potatoes  I  trow !  I  see  jellies, 
and  marchpaine,  sugar  bread,  conserves,  and  what  not  ? — all  on  silver  dishes — 
My  uncle,  I  promise  me,  hath  "  a  musicall  headed  French  cook."  And  nuurk, 
there  is  the  old  plate  in  the  cupboard  which  is  lined  with  silk,  and  laid  out 
with  fine  cloths  and  napery,  but  at  table  is  naught  to  drink  from  save  this 
new  Venice  glass  from  Murano,  of  fantastic  shapes,  and  iris  colours.  We 
take  our  glass  when  we  be  thirsty,  and  having  drunk  replace  it  in  the 
Cupboard.  This,  perforce,  preventeth  idle  tippling.  But  I  must  have  that 
glass  again.      That's  a  rare  wine  uncle ! — Well  spoken,  boy — 'twas  pressed 


*  Chapter  vi.  on  the  Food  and  Diet  of  the  Enghsh  is  a  capital  one.  Of  the 
Boots  in  old  times  he  writes  : 

In  old  times  these  north  Britons  did  give  themselves  universallie  to  g^eat 
abstinence,  and  in  time  of  warres  their  sonldiers  wou'd  often  feed  but  once  or 
twice  an  the  most  in  two  or  three  daies  (especiallie  if  they  held  themselves  in 
secret,  or  could  have  no  issue  out  of  their  bogges  and  marises,  through  the 
presence  of  the  enimie)  [and]  in  this  distresse  they  used  to  [eat  a  certeine 
kind  of  confection,  whereof  so  much  as  a  beane  would  quaUfie  the^r  hunger 
above  common  expectation.  In  woods  moreover  they  lived  with  hearbes  and 
rootes,  or  if  these  shifts  served  not  thorough  want  of  such  provision  at  hand, 
then  used  they  to  creepe  into  the  water  or  [said]  moori-^h  plots  up  unto  the 
ohins,  and  there  remaine  a  long  time,  onelie  to  qualifie  the  heats  of  their 
0tomaclM  by  violence,  which  otherwise  would  have  wrought  and  beene  readie 
to  oppreeao  them  for  hanger  and  want  of  sustinanoe." 


in  thy  c^andad's  days,  oonsnle  Henrico  Octavo.  'Tis  called  Theologionm,  for 
in  the  old  dajs  the  wine  merchant  thonght  he  might  scarce  sare  his  sonl 
alive  unless  he  had  served  the  clergj  v.  ith  the  best.  There  then,  nnole, 
gossip  Hicks  at  home,  albeit,  yeoman  Uke,  he  hath  ever  his  piece  of  meat  and 
cnp  of  wine,  wonld  say  **  I  have  dined  so  well  as  my  lord  mayor !  *' 

And  now  'tis  half -past  two  of  the  clock.  Let  ns  to  the  Playhonse.  Ah ! 
there  is  the  flag  flying.  We  will  not  be  of  the  groundlings,  and  pay  onr 
penny  for  standing  in  the  pit.  'Tis  there  all  open  to  the  sky.  We  may  not 
see  well  from  the  galleries.  Let  ns  be  choice  and  stand  onr  3d  for  a  Boom 
or  Box,  Well,  here  we  are.  The  stage  is  strewn  with  rushes,  there  is  a  black 
curtain  which  betokens  a  Tragedy  to  be  enacted.  Those  seated  in  chairs  on 
the  stage  are  the  gallants.  Non  cuivsis  contingit !  The  house  is  full,  the 
spectators  in  their  places,  the  more  part  smoking  the  Indian  herb  Tobacco, 
many  with  bottled  ale  beside  them.  Below  the  stage  are  the  musics, 
trumpet,  comet,  organ,  viol,  hautboy,  recorder.  Soft !  Enter  a  Dansor  in 
Black.  That  is  the  Prologueo.  A  large  board  bears  the  Title,  "  Elsinore. 
A  platform  before  the  Castle."  It  is  the  tragedy  of  Hamlet,  Prince  of  Den- 
mark. An  excellent  piece  of  work,  I  assure  you.  And  the  players,  who 
are  they  P  My  uncle  cannot  name  them  all,  but,  when  the  play  is  at  an 
pnd,  we  note  a  wit  or  critic'  remaining  after  the  rest.  He  knows  them  alL 
Cowley,  and  Burbage,  and  Tarleton.  "  And  the  ghost,  did  you  mark  him  P' 
Yes,  yes,  a  goodly  man  of  halting  gait,  with  smooth  brow  and  auburn  beard. 
Methought  he  spoke  it  trippingly  on  the  tongue."  "  That  is  Will  Shakspere 
himself,  who  writ  the  piece.  You  shall  ever  see  the  house  full  when  'tis 
known  one  of  his  pieces  wiQ  be  presented.  This  age  hath  many  an 
Aeschylus,  and  many  an  Aristophanes  to  boast  of.  There's  Ben  Jonson,  a 
man  of  pretty  wit  and  ripe  scholarship.  He  hath-  made  histories  Sejanus, 
Caiiline,  and  excellent  comedies,  the  Fox,  the  Alchymist,  but,  an  ye  will 
hear,  I  shall  rehearse  you  some  lines  by  one  of  our  fellows,  Leonard  Digges. 
He  hath  a  sharp  lad,  Dudley  Digges,  will  be  a  notable  lawyer  one  day. 
Well  thus  Leonard  saith  of  Will  Shakspere — 

<<  So  have  I  seen,  when  CsBsar  would  appear, 

And  on  the  stage  at  half-sword  parley  were 

Brutus  and  Cassius,  O,  how  the  audience 

Were  ravish'd !  with  what  wonder  they  went  thenoe ! 

When,  some  new  day,  they  would  not  brook  a  line 

Of  tedious,  though  weU-labour'd,  Catiline ; 

Sejanus  too  was  irksome :  they  priz'd  more 
Honest '  lago,  or  the  jealous  Moor. 

And  though  the  Fox  and  subtle  Alohymist, 

Long  intermittedi  eould  not  long  be  miss'd, 


Thongli  iheae  have  shamed  all  th'  ancientB,  and  might  raise 
Their  authar^B  merit  with  a  orown  of  bays, 
Yet  these  sometimes,  even  at  a  friend's  desire 
Acted,  haye  scarce  defraj'd  the  sea-coal  fire 
And  door-keepers :  when,  let  bat  Falstaff  come, 
Hal,  Foins,  the  rest, — jou  scarce  shall  have  a  room 
AH  is  so  pester'd :  Let  bat  Beatrice 
And  Benedict  be  seen,  lo !  in  a  trice 
The  cockpit,  galleries,  boxes,  all  are  foil, 
To  hear  Halvolio,  that  cross-garter'd  golL 
Brief,  there  is  nothing  in  his  wit-franght  book, 
Whose  sound  we  woald  not  hear,  on  whose  woriJi  look, 
Like  old-coin'd  gold,  whose  lines  in  every  page 
Shall  pass  true  oorrent  to  succeeding  age." 
How  like  70a  the  lines  ?    Farewell  my  Masters  I    God  be  with  70a  all ! " 


NOTE  ON  THE  MAP  OF  LONDON. 


The  aooompanjing  sketch  gives  the  main  outlines  of  the  city  and  suburbs 
shown  in  the  map  of  London,  drawn  by  Norden  in  1598. 

The  old  battlemented  wa^ls  appear  to  have  reached  from  Newgate  to 
Aldgate,  with  two  gaps  between  Newgate  and  Cripplegate. 

Along  the  north  bank  of  the  river  are  several  interesting  places,  which 
may  be  briefly  noticed,  commencing  from  the  we«t. 

Leicester  Eous*i,  the  seat  of  Elizabeth*s  two  favourites,  Leicester  and 
Essex.  At  Leicester's  death,  in  1588.  it  passed  to  his  stepson,  Essex,  It  was 
a  pre- reformation  building,  having  originally  been  the  inn  of  the  see  of  Exeter. 

Whitefriars,  the  Alsatia  of  old  London. 

BridtweU,  a  palace  in  the  time  of  Henry  YIII,  a  house  of  Correction  in 
the  reifin  of  Elizabeth. 

Blaclrfriars,  the  scene  of  Queen  Katharine's  trial.  Within  its  precincts 
lived  several  of  Elizabeth's  courtiers.  Blackfriars  theatre  was  opened  in 
1596,  where  Playhouse  yard  noir  stands. 

Baynard's  Castle  owed  its  name  to  a  follower  of  the  Conqueror.  It 
subsequently  was  forfeited  to  the  Crown.  It  was  here  that  Buckingham 
offered  the  Crown  to  Gloster. 

Queenhithe,  more  anciently  Eldred's  hithe.  From  this  Essex,  in  1601, 
finding  his  cause  hopeless,  and  his  retreat  out  off,  took  boat  to  his  own  house 
and  fortified  it. 


«n-^ 


Bhrewsbwry  House  was  of  great  antiquiiy.  It  became  the  property  of  the 
Shrewsbury  family  in  the  reign  of  Edward  VI.      It  was  pnHed  down  in  1600. 

The  old  Swan  was  tbe  point  where  it  was  the  onstom  to  land,  in  order  to 
avoid  shooting  the  narrow  arohes  of  old  London  bridge. 

Old  London  Bridge  was  pnlled  down  in  1822.  The  houses  were  removed 
in  1760.    A  fnll  aoconnt  of  the  bridge  is  given  in  Knight's  London,  Yol.  I. 

Billinsgaie  was  a  market  for  *'  fish,  com,  salt* stores,  victuals  and  fruit.*' 

The  Custom  House  marked  on  the  map  was  built  in  the  reign  of  Eliza- 
beth, on  the  site  of  an  older  building. 

'1  he  Tra%tor*s  Qaie  of  the  Tower  is  easily  seen  on  tbe  map. 

8.  Katharines  Hospital  was  removed  to  Begent's  Park  in  1825. 

Old  8,  PauVst  as  is  well-known,  was  destroyed  in  the  g^ieat  fire.  The 
spire  fell  in  1661.  Up  to  that  time  it  was  the  highest  building  in  the  world. 
Knight's  London,  Vol.  lY.,  gives  a  full  account  of  the  old  Church ;  Yol.  II. 
of  the  present  Church. 

On  the  south  side  of  the  river,  beginning  with  the  west,  is  first  the 
unsavoury  marsh  of  Lambeth.  ' 

Paris  Garden  oomes  next,  and  the  Bankside  with  the  Bear-house,  and 
the  Play-honse. 

The  Bear'goA-dens,  in  the  reign  of  Henry  YIII,  were  open  on  Sundays,  the 
price  of  ad  m'ssion  being  one  half -penny.  The  bears  were  baited  with  bull- 
dogs. The  Play 'house  is  the  Bose  Theatre,  opened  in  1692.  The  famous 
Globe  was  built  in  1599  on  the  site  of  the  Theatre  in  Shoreditch. 

8,  Mary's  Overyes  changed  its  name,  at  the  dissolution  of  the  religious 
houses,  to  the  present  S.  Saviour's.  It  is  one  of  the  finest  buildings  of  old 
London,  containing,  among  many  interesting  monuments,  that  of  the  poet 
Gower.  A  full  account  of  the  Church  will  be  found  in  Knight's  London,  Yol. 
I. 

The  introduction  of  the  monster  below  bridge  is  not  strictly  accurate  in 
point  of  date,  place,  and  (probably)  proportion — 

The  following  extract  from  Harrison's  Chronology  will  however  explain : 
1573.  A  monstrous  fish  is  taken  in  Thenet  upon  (he  xjth  of  July,  of  66  foot 
in  length,  and  the  diameter,  or  thiobnesse  thereof,  full  two  yardes,  or  6  of  our 
English  f eete. 
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PREFACE. 


Thi  Winter  Teim  is  neyer  very  prodnctiye  of  mncli  work  in  Natural 
History,  and  the  present  one  has  been  no  exception  to  the  role.  In  fact 
the  pmcUeol  work  done  by  Members  has  been  absolutely  nothing,  though 
it  would  have  been  yery  desirable  to  hare  been  able  to  record  a  few 
Ornithological  Notices.  The  Botanical  List  is  yery  full,  owing  to  the 
exertions  of  the  Bsy.  J.  Sowkkbt,  who  has  not  only  made  yery  careful 
seaioh  for  all  plants  in  flower,  but  has  also  added  a  few  new  species  to 
our  lists. 

At  the  commencement  of  the  term,  it  was  decided  to  giye  up  tlie 
Botanical  Garden*  for  the  present,  but  at  the  same  time  to  make  such 
anangements  that,  if  at  any  future  period  it  seemed  likely  that  it  would 
become  seryioeable  to  Members,  it  could  be  taken  back  again.  So  UtUe 
interest  was  taken  in  its  maintenance,  that  the  Committee  did  not  feel 
justified  in  incurring  the  expense  of  haying  a  man  from  time  to  time  to 
keep  ^t  in  order. 

As  the  expenses  connected  with  the  Garden  haye  now  ceased,  it  has 
been  decided  to  make  the  subscription  for  Members  2s.  6d.  their  first  term, 
and  Is.  eyery  subsequent  term,  instead  of  28.  a  term  as  heretofore. 

The  large  number  of  Members  at  the  end  of  last  term  was  considerably 
diminished,  as  was  to  be  expected,  at  the  commencement  of  the  present 
one ;  in  fact,  57  out  of  the  85  resigned,  whilst  18  new  Members  haye  joined 
the  Society.  The  number  of  Members  is  therefore  41,  a  yery  satisfactory 
number,  and  at  the  same  time  quite  as  large  as  we  can  wish  or  eyen 
expect  to  haye. 

The  attendance  at  meeting^  has  been  good,  and  we  haye  been  honoured 
with  the  presence  of  seyeral  ladies.  W.  M.  H.  Milneb  read  a  paper  on 
**  A  Botanical  Walk  Bound  Marlborough,"  which  interested  many  who  heard 
it.    Mr*  Bambridok  kindly  gave  a  lecture  on  "  Harmony,"  which  was  yery 


well  attended,  and  an  abstract  of  which  appears  in  the  Report.  The 
other  two  erenings  were  taken  np  with  Mr.  Bodwell's  paper  on  "  Etna," 
which  the  Committee  rentiire  to  think  will  form  one  of  the  most  ralnable 
they  have  eyer  yet  published. 

The  sketches  for  this  paper  have  been  drawn  by  W.  H.  M.  D'Ubbam, 
from  those  given  in  Dr.  Baltzrb's  Wandemngen  am  ^tna ;  the  Map  has 
been  enlarged  by  Photo-lithography,  from  the  one  in  Baedickbb's  Guide ; 
and  the  view  of  the  Theatre  of  Taormina  is  taken  from  a  Photograph  by 
the  Woodbury  process,  the  negative  being  kindly  supplied  by  Mr. 
Ghitsbs. 

The  Museum  has  been  enriched  by  a  few  donations,  a  list  of  which 
will  be  found  in  the  proper  place.  The  Committee  here  beg  to  return  their 
thanks  to  the  Donors  for  their  kindness. 

The  Collections  ha\e  far  out-grown  the  space  arailable  for  their 
proper  exhibition,  and  steps  are  being  taken  to  render  them  as  accessible 
to  Members  as  possible ;  but  this  takes  time,  and  hitherto  but  little  progress 
has  been  made,  but  it  is  hoped  that  ere  long  we  shall  have  the  objects  so 
secured,  that  the  moving  of  the  trays  necessary  for  seeing  them  will  not 
displace  them  as  at  present. 

Though,  therefore,  the  Society  cannot  be  said  to  have  made  very  much 
progress,  still  it  has  not  receded ;  there  are  some  Members  of  the  School 
who  take  a  real  interest  in  its  welfare,  and  provided  we  can  show  some 
amount  of  prog^ss  every  year,  it  is  as  much  as  we  can  expect  to  do ;  and 
if  it  can  serve  as  a  means  of  keeping  up  an  interest  in  Natural  History  in 
the  few  who  caro  for  it,  its  aim  will  be  fully  answered. 
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EXTRACTS  PROM  THE  RULES. 


That  thiB  Sooiet/  be  called  the  Marlborough  College  Katnral  History 

Society. 

ConsMutum. 

That  the  Society  oonsiBt  of  Members  and  Honorary  Members, 

Officers. 

That  the  Officers  of  the  Society  consist  of  a  President,    Secretary, 

TreasnreTi  Librarian,  and  Curator. 

suction  of  Officers, 

That    the    President    haye  the    absolnte   power    of    neminating  the 

Secretary* 

That  those  Members  of  the  Committee,  who  are  not  ez^fficio  Members, 

be  elected  terminally,  and  that  the  retiring  Members  be  eligible  for  re«elec- 

tion. 

That  the  same  rule  apply  to  the  Treasurer,  Librarian,  and  Curator. 

ManagemeTU, 

That  the  affisurs  of  the  Society  be  condaoted  by  a  Committee,  consisting 

of  the  President,  Secretary,  Treasurer,  and  three  other  Members  of  the 

Society,  to  be  elected  from  and  by  Members  of  the  Society ;    three  of  whom 

shall  form  a  quorum. 

President. 

That  in  case  of  an  equality  of  Yotes,  the  President  shall  have  a  double 

or  casting  yote.  * 

Secretary. 

That  the  duty  of  the  Secretary    be    to    sununon    meetings    (when 

necessary)  of  the  Society ;  to  keep  a  detailed  report  of  the  proceedings,  as 

well  as  lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally 

to  act  under  the  direction  of  the  Committee  in  all  matters  connected  with  the 

welfare  of  the  Society. 

Libraricm. 

That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Library, 

with  the  names  of  the  donors,  and  to  see  that  the  Library  Begulations  are 

oszzied  into  efEeot. 

Owrator, 

That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

Library. 

That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of  the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 
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That  memlers  of  the  Society  be  permitted  to  use  the  Masenm  at  such 
hours  as  the  Committee  shall  appoint ;  bat  that  in  the  afternoon  it  be  used 
ezolnsivelj  for  the  pnxposes  of  Natural  History. 

Field  Days, 

That  the  Field  Days  be  confined  entirely  to  Members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  names  mnst  be  g^ren  in. 

Mernbers. 

That  the  election  of  new  Members  rest  entirely  with  the  Committee. 

That  eyery  member  pay  a  sabscriptiom  of  2s.  6d.  his«first  term,  and  Is. 
erery  subsequent  term. 

That  if  a  Member  be  elected  after  the  commencement  of  the  term,  the 
amount  of  his  subscription  for  that  term  shall  be  settled  by  the  Committee. 

That  Members  hare  the  right  to  introduce  two  visitors  at  all  general 
meetings  of  the  Society ;  to  have  personal  access  to  the  Museum,  and  to 
introdace  a  yisitor  at  such  times  as  shall  seem  fit  to  the  Committee. 

Eonorary  Membera. 

That  Honorary  Members  have  all  the  privileges  of  Members  except  the 
power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Suciety. 

.   That  Honorary  Members  pay  Ss.  a  hj  If -year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

That  Honorary  Members  may  compound  for  all  future*  subscriptions  by 
the  payment  of  a  sum  of  two  guineas. 

Suspension  of  Members, 

That  any  member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee^  if,  in  their  opinion,  he  shall  ,have  failed  to  show  sufficient  energy 
in  the  working  of  the  Society. 

Sections. 

That  the  Society  consist  of  sections  to  be  formed  for  the  more  accurate 
study  of  the  difierent  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  for  settlement 
at  the  beginning  of  each  term. 

New  Rules, 

That  any  member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  provided  the  motion  be  seconded  by  another 
Member. 
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MEETING  HELD  SEPT.  20th,  1877. 


In  aooordftaoe  with  a  deoision  of  the  Oommittoe,  it  was  aanonnoed  that 
the  Botaoioal  Garden  would  oeaae  to  be  acoesBible  to  Hemben.  The  ooit  of 
keeping^  it  np  was  far  greater  than  seemed  desirable,  considering  how  rery 
little  it  was  used  or  attended  to  by  members  of  the  Society. 

*'  Land  and  Water/'  '*  Science  Gossip/'  and  "  Nature/'  were  asked  to  be 
taken  in. 

Meetings  were  fixed  for  Thursday,  Oct.  4th,  25th ;  Kov.  15th  aod  Pec.  6th. 

The  following  donations  were  exhibited,  and  thanks  ordered  to  be  given  to 
the  donors. 

Pnblioations  of  the  United  States*  Geological  Sarvey,  by  the  Director, 

Selenite  by  H.  D.  Eolleston. 

Specimens  of  Lava  from  Etna  by  G.  F.  Bodwell,  Esq. 

A  ooUeotion  of  sea-birds'  eggs  by  P.  G.  Atkins. 

Mummy  crocodiles,  by  A.  Mey rick- Jones. 

There  were  2  Hon.  Mems.,  26  Members  present. 


MEETING  HELD  OCT.  4ra,  1877. 


W.  M.  H.  Milner  read  the  following  paper  on  *'  A  Botanieai  Walk  Bound 
MmrJhofwigK'* 

This  gave  rise  to  a  discossion  as  to  where  some  of  onr  commoner  plants 
ooold  be  obtained  in  any  abundance.  F.  £.  Hnlme,  Esq.,  also  mentioned  the 
following  plan  for  keeping  snowdrops  in  perfection  for  3  or  4  weeks.  Take 
them  np  jnst  before  the  flowers  open ;  pnt  them  in  a  sonp-plate,  or  other  deep 
▼essel,  and  cover  np  well  with  moss,  which  keep  damp. 

G.  B.  Bogers  was  elected  Librarian,  in  the  place  of  G.  P.  Y.  Home, 
resigned. 

There  were  41  persons  present.  2  Hon.  Mem.,  1  visitor  and  38  members 
of  the  School. 

A  fine  specimen  of  "  Venns*  Ear,"  and  a  stalagmite  from  Kent's  Cavern 
were  presented  by  W.  H.  M.  D'Urban,  and  a  specimen  of  the  Colorado  Beetle 
by  A*  Mejriok*  Jones. 
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A  BOTANICAL  WALK  BOUND  MAELBOBOUGH. 


Whea  we  have  Mr.  Freston  presiding  at  onr  meeting,  it  may  seem  rather 
preramptnona  for  anyone  elae  to  read  a  paper  on  the  flora  of  Harlboroogh. 
Aooordingly  I  mnat  say  a  few  words  by  way  of  preface  and  explanation. 

We  oannot  but  admit  that  we  have  for  some  time  depended  too  mnoh  on 
the  kindness  of  Masters  for  papers,  Mr.  Preston  in  partionlar  having  had 
frequently  to  volnnteer  his  services,  when  no  other  paper  was  forthcoming. 
We  should  any  of  us  learn  more  if  we  had  to  work  np  the  yarions  subjects  for 
ourselTeB  by  actual  observation  and  making  notes,  such  as  might  be  made 
the  basis  of  an  occasional  paper.  Those  who  do  so  would  encourage  the  rest  to 
take  a  greater  interest  in  the  Natural  History  of  the  neighbourhood,  and  help 
Buoh  of  them  as  may  wish,  hereafter,  to  study  it  with  the  attention  it  deserves. 
Such  must  be  my  excuse  for  undertaking  to  give  a  lecture  on  the  Botany  of 
the  district,  and  I  hope  that  others  will  follow  me  with  papers  on  the  Ornitho- 
logy, Entomology,  and  Geology,  in  which  we  may  point  out  the  various 
peculiar  features,  the  habitats  of  remarkable  species,  and  the  best  seasons  for 
working  in  the  different  branches.  By  this  means  some  of  the  beauties 
of  our  Katural  History — whether  as  regards  flowers,  birds,  butterflies 
or  fossils — may  be  revealed  to  beginners,  and  all  may  perhaps  be  incited 
to  exert  themselves  on  behalf  of  so  noble  a  science,  and  do  something 
creditable  for  what  is  professedly  the  Marlborough  Oollege  Natural  History 
Society. 

ITirst  then  I  must  ask  your  attention,  while  I  take  you  on  one 
of  the  best  Botanical  Expeditions  that  can  be  made  in  the  immediate 
neighbourhood  of  Marlborough.  We  will  leave  the  College  by  the  Bath 
Bead  and  turn  off  by  the  path  to  Preshute,  noticing  any  of  the  more 
prominent  plants  as  we  go.  Before  reaching  the  bridge,  on  the  right  may  be 
seen  the  erect  stems  of  the  Water  Horse-tail  {Eqvis£tum  Umosvm),  each 
terminated  by  a  curious  head  of  brown  or  yellow  fructification.  In  the  hedge 
to  the  left  you  may  note  the  drooping  white  or  pink  flowers  and  tapering 
leaves  of  the  common  Gomfrey  (Symphytum  ojgHcinale),  a  plant  which  must 
not  be  gathered  without  caution,  "  on  account  of  the  bristles,  which  beset  both 
stem  and  foliage." 

Crossing  the  bridge  we  pass  beneath  some  fine  specimens  of  the  Horse- 
Chesnut  {JEseulus.  Eippocasianum)  which  displays  its  pretfy  spikes  of  white 
flowers  during  the  months  of  May  and  June  :  this  tree  is  not  considered  to  be 
a  true  native  of  the  British  Isles,  although  it  may  be  seen,  in  places, 
apparently  as  wild  as  the  beeches  of  our  forest^  or  the  elms  which  grow  by  the 
side  of  every  road. 

We  must  now  leave  Preshute  by  the  path  leading  to  the  White  Horse  Hill, 
and  between  the  last  two  stiles  observe  to  the  right  the  beautiful  blue  flowers 
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€f  ihtt  Field  Genminm  (Gf.  pratense)  so  well  depicted  by  Mr.  Hnlme  in 
«  Familiar  Wild  Flowers." 

The  path  now  tome  to  the  right  and  leads  oyer  the  down  towards  Manton 
Copse,  skirting  a  hedge>  which,  during  the  spring  time,  is  quite  a  paradise  of 
Une  bells,  primroses  and  anemones. 

At  length  after  crossing  a  few  ploughed  fields  and  a  road,  we  zeaoh  the 
■man  remnant  of  Manton  Copse,  which  once  corered  far  more  ground  than  at 
present,  and  which  is  one  of  the  nearest  localities  for  the  wild  strawberry, 
although  yon  wUl  find  it  mnch  more  plentiful  in  the  neighbouring  yast  extent 
of  copse  land  called  the  West  Woods. 

Here  daring  the  early  summer  is  to  be  fonnd  the  sweet  woodmfE 
(AsperuXa  odorata),  described  by  Miss  Pratt  in  her  popular  Botany  as  haying 
*'  bright  green  stems  surrounded  by  coronals  of  richly  yerdant  leayes,  and  sur- 
mounted in  May  by  beautiful  little  dusters  of  blossom.  The  small  flowers, 
white,  or  slightly  tinged  with  pink,  seem  firm  and  compact  as  if  out  out  of 
wax.  The  leayes  are  deUciously  fragrant  with  the  odour  of  newly  mown  hay» 
but  this  is  scarcely  perceptible,  while  the  plant  is  growing.  When  gathered^ 
the  warmth  of  the  hand  soon  brings  forth  the  aroma,  and  the  dried  plant  will 
retain  its  odour  for  many  years." 

Here  too  in  May  and  June  you  may  see  the  bright  green  leayis  and  the 
nodding  waxen  white  flowers  of  the  Common  Solomon's  Seal  (Polygonaiium 
mvlUJhrum)  a  plant  which  belongs  to  the  same  Natural  Order  as  the  knrely 
Lily  of  the  Valley  of  our  gardens.  Haying  inyestigated  the  flora  of  Manton 
Copse,  we  will  descend  the  hill  and  skirt  the  West  Woods,  leaying  them  for 
another  day :  the  road  leads  us  past  Clatford  Park  farm  to  the  Pews^  Road 
not  far  from  Care  Hill ;  this,  after  a  few  hundred  yards,  brings  us  to  a  green 
lane  turning  off  to  the  left  and  leading  to  the  top  of  Martinsell,  a  spot  any  of 
yen  should  yisit,  who  haye  not  already  done  so,  as  it  is  within  easy  walking 
distance,  and  affbrds  an  exceedingly  flue  yiew  of  the  picturesque  yale  of 
Pewsey.  On  Martinsell  itself  there  is  no  definite  path  to  follow;  we  may 
keep  to  the  top  and  walk  along  the  worn  rampart  of  the  ancient  British  Camp, 
cr  we  may  explore  the  slope,  perhaps  the  best  way  from  a  botanical  point  of 
yiew ;  or  we  may  descend  and  keep  along  the  bottom ;  only  the  latter  entail* 
the  necessity  of  getting  up  again,  which  is  rather  stiff  work  on  a  hot  July 
day. 

Martinsell  is  the  home  of  the  Orchis  Family,  that  most  remarkable  of  all 
the  natural  orders,  the  peculiarities  of  which  were  pointed  out  by  Mr.  Preston 
in  the  interesting  lecture,  which  some  of  you'heard  last  term. 

Amongst  the  different  species  I  may  mention  the  Dwarf  Dark  Winged 
Orchis  (0.  uttuUUa),  which  "is  readily  distinguished  by  its  low  growth,  and 
dark  brownish-purple  flowers,  in  some  specimens  so  dark,  that  before  the 
flomci  are  fully  expandedt  they  look  as  if  they  had  been  blackened  by  a 
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Boorcbing  flame/'    This  oarions  plant,  whioh  grows  to  a  height  of  only  about 
four  inobee,  yon  may  see  in  flower  daring  the  months  of  May  and  Jane. 

Another  speoies  is  one  whioh  is  of  most  oommon  oooarrenoe — the 
Spotted  Orohis  (0.  macuUUa),  a  plant  readily  known  by  its  delioate  lilao 
flowers,  whioh  expand  in  Jane  and  Jaly,  and  the  porple  spots  on  its  lower 
leares,  from  whioh  it  derives  its  name. 

The  ohalky  soil  of  Martinsell  rears  in  prof asion  one  of  the  most  lovely  of 
the  family— the  Pyramidal  Orohis  (0.  pyramidaUs),  so  named  from  the 
appearance  of  the  broc^l  olnsters  of  crowded  flowers  of  a  rich  orimson  boo, 
and  marked  by  a  long  slender  spar. 

Another  freqaent  inhabitant  of  these  slopes  is  the  Fragrant  Orohis 
{Oymnadsnui  eonopsoa),  with  deep  rose-ooloored  flowers  and  a  most  delioioas 
soent  I  it  is  often  foond  in  oompany  with  the  speoies  last  described. 

At  the  foot  of  Martinsell  we  may  see  the  singnlar  Butterfly  Orchis 
(Habenaria  ehlorcmtha),  whioh  rears  its  spikes  of  white  or  greenish  flowers 
from  Jane  to  Aagast,  they  however  soaroely  saggest  the  idea  of  a  broad- 
winged  batterfly. 

Leaving  the  Orchis  Family,  whioh  has  been  monopolising  so  mooh  of  oar 
tipie,  let  TLB  note  some  of  the  other  botanical  f eatares  of  this  great  chalk 
escarpment.  Abandant  in  a  hedge  at  the  foot  of  Martinsell  is  a  climbing 
plant,  varioasly  known  ]as  Traveller's  Joy,  and  Old  Man's  Beard,  {OlenuUis 
Vitalba,)  the  wild  form  of  the  beaatifal  garden  Clematis.  It  is,  however,  vary 
seldom  in  flower  before  we  leave  for  the  holidays :  in  1870  it  was  only  jost  in 
blossom  by  Jaly  16th. 

Scattered  aboat  the  slopes  are  clamps  of  dwarf  Janiper  {Jwnipenu  com' 
munia),  a  plant  which  gives  forfch  a  powerfal  aroma  when  braised ;  its  small 
inoonspioaoas  flowers  change  into  berries  of  a  dark  parple  hae.  The  sharp 
points  of  the  stiff  leaves  deserve  Spenser's  desoription ; 

"  Swete  is  the  janiper,  bat  sharp  his  boagh." 

Everywhere  on  the  side  may  be  seen  the  pretty  blae  flowers  of  the  Milk- 
wort {Polygala  calearea)^  several  rare  forms  of  whioh  have  been  recently 
disooverod  on  Martinsell ;  I  am  sare  Mr.  Preston  will  be  glad  if  any  of  yoa 
will  bring  specimens  of  the  plant  from  Martinsell  for  examination. 

On  the  t(^p  near  the  anoient  British  earthwork  flowers  a  most  beaatifal 
bat  exceedingly  diminative  Forget-me-not  (Myosotu  collirui)  as  well  as  the 
larger  speoies  {MyosotU  versicolor);  the  flowers  may  be  seen  daring  the 
early  sammer,  yellow  at  flrst,  then  changing  to  blae,  both  ooloars  being 
visible  on  the  same  plant. 

There  now  remains  to  be  mentioned  a  great  rarity,  the  Wild  Talip 
{Tulipa  tilveatris),  the  yellow  flowers  of  whioh  have  been  seen  in  a  fleld  near 
Martinsell,  bat  the  plant  is  most  probably  an  escape  from  some  garden.  If 
we  look  at  oar  watehes  now  we  shall  probably  find  that  it  is  well  past  five 
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i/olook ;  80  aa  we  wish  to  investigafce  the  flora  of  tbe  BaUwaj,  it  is  time  to 
leave  Mariinsell.  I  may  here  mention  that  the  whole  of  this  programme  can- 
not be  cajrried  out  by  those  who  have  to  be  baok  by  half -past  five  on  half- 
holidays;  however,  Martinsell  can  always  be  visited  as  long  as  yon  do  not 
botanize  on  the  way. 

Turning  onr  backs  on  Hartinsell  we  must  follow  the  road  over  Clinch 
Common^  where  the  Wild  Baspberry  (Ruhua  Idaena)  mingles  with  boshes  of 
golden  furze  (Ulex  Europaeus),  and  after  a  few  hundred  yards  tnm  oB.  to  the 
right  along  a  green  lane,  leading  past  a  large  pond  to  the  Bailway. 

Soon  after  gaining  the  line  we  may  see  on  each  side  the  Hop  Trefoil 
{Trifolium  jproewnhena),  one  of  the  few  yellow  clovers.  After  the  cutting  is 
cleared,  on  the  right  slope  of  the  embankment  there  are  a  few  specimens  of 
the  Columbine  {AquiUgia  vulgc^ris),  not  however  the  true  wild  form,  the 
flowers  of  which  are  single  and  often  of  a  blue  colour,  but  the  ordinary  double 
form  of  the  gardens,  being  most  probably  an  escape. 

Here  and  there  between  the  rails  we  may  see  the  tiny  purplish  flowers  of 
the  Least  Toad  Flax  {Linaria  minor)  borne  from  May  to  October  on  a  small 
stem  only  from  4  to  10  inches  in  height.  Some  way  down  the  embankment 
close  to  the  archway  near  Qranham  Farm-  grows  a  plant  of  the  Viper's 
Bugloss  (Mchiwn  vulgare)  ;  one  of  the  most  brilb'ant  of  vrild  flowers,  rising  to 

a  height  of  2  or  3  feet,  **  with  a  spike  of  flowers  more  than  a  foot  long The 

colour  of  these  bells  varies  from  the  richest  and  most  intense  violet-purple  to 
a  pale  blue  or  bluish-pink."  It  is  described  as  "  a  rough  and  prickly  plant 
tearing  the  wing  of  bee  or  butterfly,  which  on  their  way  to  its  honied  bellSi 
pass  too  near  their  prickly  cups,  or  inadvertently  touch  the  stem  or  leaf." 
The  plant  received  its  name  from  those  who  thought  that,  "  the  spotted  stem 
indicated  that  the  Bogloss  had  been  especially  created  to  cure  :he  bites  of  the 
speckled  Viper;  and  its  eeeds,  shaped,  as  they  fancied,  iike  a  Viper's  head, 
oonflrmed  the  promise  of  the  stem/'  Proceeding  further,  the  right  side  of  the 
embankment  is  covered  with  the  woolly-leaved  plants  of  the  Great  Mullein 
{Verhascum  Thapsus),  with  their  tall  tapering  spikes  of  yellow  flowers;  it  is 
described  in  the  different  Botanies  as  growing  to  a  height  of  4  or  6  feet,  but 
this  summer  I  saw  a  gig^tic  specimen,  which,  luxuriating  in  garden  soil,  had 
exalted  itself  till  it  was  9  feet  high,  truly  justifying  its  title  of  Qreat.  We 
must  now  hurry  through  the  last  cutting ;  then  go  down  the  steps  to  the  left 
and  gain  the  Pewsey  Bead.  If  there  is  any  time  to  spare,  the  showy  flowers 
of  the-  yellow  Iris  or  Water  Flag  may  be  seen  to  the  left  over  the  bridge.  This 
and  other  species  were  the  originals  of  the  Fleur-de-Lys,  the  emblem  of  the 
French  monarchy,  known  too  at  Marlborough  College  as  the  badge  of  one  of 
the  divisions  of  the  Old  House.  We  then  get  back  to  the  College,  most 
probably  rather  tired,  but  only  with  the  tiredness,  which  is  the  result  of 
healthy  ezeraifie.    I  think  a  walk  in  the  direction  I  have  denoted  will  be  the 
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most  profitable  that  oan  be  taken  in  the  immediate  neigbbonrhood  of  Marl- 
boroQgb,  and  I  hope  some  of  yon  may  be  indnoed  to  take  it  and  other 
botanioal  walks  next  summer  term. 

The  walk  might  be  yaried,  by  either  going  to  Martinsell,  or  returning  by 
the  Pewlwy  road.  I  will  mention  any  flowers  to  be  fouid  near  it«  not  merely 
during  the  summer  term,  but  at  different  periods  of  the  year.  The  oopse  to 
the  left  after  reaching  the  top  of  tho  hill|  and  whioh  gives  aooess  to  the  rail- 
way, is,  during  the  early-spring,  white  with  the  star-like  flowers  of  the  wood 
anemone,  the  colour  of  which,  howerer,  is  not  constant,  sometimes  being  a 
delicate  crimson,  and  occasionally  a  pale  sky-blue.  The  same  copse  in  the 
summer,  is  the  home  of  one  of  the  most  remarkable  of  the  orchis  family,  the 
Tway-blade  (XiHera  ovata),  the  curious  flowers  of  which,  of  a  yellowish 
green  oolour,  make  it  rather  inconspicuous. 

To  the  right,  along  the  hedge  bank  running  along  the  north  of  the  down 
may  be  seen  in  May  and  June  the  "  large  milkwhite  flowers  of  the  Meadow 
Saxifrage  (Bcutifiraga  granulata),  a  pretty  plant,  with  slender  leafy  stems,  ten 
or  twelve  inches  in  height." 

Proceeding  along  the  road,  you  may  see,  on  the  other'  side  of  the  first 
hedge  to  the  left,  the  beautiful  purple  flowers  of  the  Greater  Periwinkle 
(Ftnoa  major),  whioh  expand  in  April.  <<It  is  a  naturalised  plant,  often 
found  in  our  woods,  though  generally  near  enough  to  houses  to  give  good 
resflon  for  believing,  that  it  is  the  outcast  of  a  garden." 

You  may  go  on  a  good  way  without  observing  anything  particular,  as 
far  as  an  extensive  chalk  pit,  in  which  may  be  found  some  more  speoimens  of 
the  flannel-leaved  Mullein,  whioh  we  met  with  on  the  Bailway. 

About  a  hundred  yards  further  on,  a  road  turns  up  to  the  right  by  the 
side  of  the  Wansdyke,  a  mound  composed  of  earth  and  stones,  whioh  farmed 
the  boundary-line  of  some  ancient  British  tribe.  A  few  yards  up,  to  the  left, 
the  bank  is  covered  wiU;  the  broad  bright  green  leaves  of  the  Garlic  or 
Bamsons^  {AUiwn  wrsinum),  which  at  a  first  glance  may  be  mistaken  for  the 
foliage  of  the  Lily-of-the-Valley ;  but  the  strong  odour  of  the  plant  will  soon 
remind  you  of  the  presence  of  Garlic  t  the  pretty  white  star-like  bloMoms  last 
from  April  to  Midsummer. 

The  Wansdyke  near  the  Bailway  is,  in  the  early  summer,  oovered  with 
hyadnths,  many  with  flowers  of  a  pink  or  even  white  colour. 

I  will  now  mention  a  few  more  localities,  which  afford  a  good  fleld  for  the 
botanist.  The  visit  we  promised  ourselves  to  the  West-woods  will  best  be 
made  towards  the  end  of  the  Easter  Term ;  this  tract  of  oopse-land  may  be 
reached  with  ease  on  any  half -holiday,  either  by  the  path  before  described  as 
a  portion  of  the  way  to  Martinsell,  or  by  the  Bath  Boad,  turning  off  to  the 
left  opposite  the  Marquis  of  Ailesbuxy's  Arms, 

AooeflB  is  ftflBocded  by  a  lane  going  np  from  the  bottom  of  the  bill  below 
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Maoton  Ccfg&e,  leading  after  a  few  himdrtd  yacda  to  a  vegioi  of  Daffodils. 
"An at  QOBoe^"  in  the  language  of  Wordsworfcbi  yon  see  a  orowdi 

"  A  host  of  golden  daflodila^ 
•  •  •  .  beneatli  tlie  treeSy 
Flnitering  and  danoing  in  the  breeze." 
A  bonqnet  of  these  flowers  looks  ezoeedinglj  well  in  a  stodji  or  even  in 
adocmitory. 

A  little  further  on  is  a  plaoe,  where  four  roads,  or  rather  lanes,  meet ; 
and  taldng  the  one  to  the  right  for  a  short  distanoei  yon  oome  on  an  open 
Bpaooi  blooming  with  ooontless  DaffodUs,  Primroses,  and  Wood  Yiolets. 

In  following  the  other  approach  to  the  West- woods,  after  leaving  the 
main  road,  tnm  off  along  the  second  lane  to  the  right,  which  leads  over  some 
pastore  land,  stndded  with  the  oarions  grey  wethers,  to  a  pretty  glade  with 
oopee  on  either  side.  The  rising  ground  to  the  left  is  very  prodnotiye;  there 
in  sonuner  rise  the  yellow  spikes  of  the  Wild  Mignonette  (Reseda  lutea),  a 
beantifnl  plant,  although  it  has  not  the  sweet  scent  of  the  garden  variety. 
Here  too  grows  the  Common  Solomon's  Seal  (Polygon<Uum  multiflorwnjf  the 
bright  green  leaves  of  which  point  in  an  opposite  direction  to  the  large  nod- 
ding white  flowers,  tipped  with  green,  which  may  be  seen  in  If  ay  and  June. 
The  name  is  derived  from  some  marks  seen  on  the  root- stock,  the  scars  of 
previous  flowering  stems,  and  which  seem  as  if  it  had  been  stamped  with  a 
seal;  but  why  it  should  be  *'  Solomon's  "  Seal  is  not  so  clear. 

Another  peculiar  plant  found  in  this  spot  is  the  Herb  Paris  (Paris  quadri* 
foUa),  a  very  singular  plant,  the  stem  of  which  bears  near  its  summit  four  broad 
leaves ;  from  the  centre  of  these  rises  the  flower,  which  is  partly  green  and  partly 
purple.  "  Every  part  of  the  plant  contains  a  poisonous  principle,  which  is 
stroDgeat  in  the  berries."  It  is  otherwise  called  One^Berry  and  Tnielove,  the 
reason  for  the  latter  name  not  being  very  evident ;  the  name  "  Herb  Paris  "  is 
taken  from  the  Latin  par  "  equal,"  on  account  of  the  regularity  of  the  leaves 
and  flowers. 

The  tract  of  down-land  te  the  North  of  Marlborough  is  naturally  not  a 
good  field  for  the  botanist. 

In  that  direction  the  only  part  worth  visiting  is  the  valley  of  the  Og«»-. 
There  in  the  months  of  June  and  July  may  be  found  the  Yellow  Meadow  Bue 
{ThdUebrum'flavum),  "a favourite  herb  with  the  old  monks,  never  absent 
from  the  *'  physio  garden"  of  the  monastery.  It  was  called  Herb-of -Grace, 
because  of  its  supposed  virtues,  and  becanse  it  was  mingled  with  the  "  holy 
water"  used  for  sprinkling  the  congregation  before  and  after  service.  Thus 
Ophelia  says '  We  call  it  Herb  of  Grace  o'Sunday's.' " 

The  Mildenhall  road  leads  to  better  ground.  Just  after  leaving  the  town, 
at  the  bottom  of  the  hill  to  the  right,  is  some  wet  ground,  where  in  the  early 
spring  yon  may  look  for  the  golden  flowoni  of  the  Marsh  Marigold  (OdUlut 
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palustris),  wbioH  HowevBr  doos  not  bo  mnoh  resemble  a  starry  Harigold,  as  a 
large  thick  bntteroap.  In  tbe  same  place  and  about  the  same  time  yon  can 
see  the  broad  leaves  and  the  pale  fleeh-colonred  flowers  of  the  Bntter-bmr. 
(PeUksiies  vidgturis). 

Beyond  MildenhaU,  in  a  copse  to  the  left  of  the  road  the  shmbs  are  inter- 
twined with  ornamental  festoons  of  the  lovely  wood-vetoh  (Fteia  atlyaiied) ; 
"its  oeanlifnl  white  flowers,  streaked  with  bloish  veins,  are  very  nnmerons 
and  large.*'  It  jostly  ranks  as  one  of  the  most  elegant  of  onr  many  beantifol 
wild-flowers. 

Several  miles  beyond  MildenhaU  is  the  village  of  Azford,  which  contains 
some  of  the  best  botanical  ground  in  the  neighbourhood.  A  small  marsh, 
about  a  quarter  of  an  acre  in  extent  contributes,  amongst  other  specimens,  the 
Harsh  Orchis  (0.  Icntifolia)  described  above;  also  a  species,  by  some  considered 
a  variety  (0.  incamata)  of  the  Marsh  Orchis,  but  which  has  larger  and  paler 
flowers.  According  to  Professor  Babington  ifcis  '*  generally  in  perfection  in  the 
middle  of  June,  when  latifolia  is  past  flowering."  But  this  does  not  seem  to 
be  the  case ;  actual  observation  shews  that  it  is  the  earlier  of  the  two,  and  it 
is  in  fact  so  stated  in  Professor  Babington's  earlier  edition  (vide  '  Flora  of 
Marlborough,  p.  261). 

Here  too  g^ws  a  most  lovely  plant,  the  Marsh-Trefoil  or  Bog-bean 
(Menyomihes  iri/oluxta)j  with  pinkish  flowers,  covered  inside  with  a  white 
silken  fringe.  ''The  whole  raceme  is  not  unlike  a  hyacinth  at  first."  The 
flowers  appear  from  April  to  June  and  again  in  September. 

There  now  remains  for  examination  the  Forest,  which  perhaps  contrary 
to  expectatioui  proves  to  be  almost  the  worst  qarrter  of  all.  Fungi  it  pro- 
duces in  abundance,  but  flowers  are  scarce.  However,  one  variety  may  be 
mentioned  as  occurring  within  its  limits.  In  one  spot  between  Savemake 
House  and  Great  Bedwyn,  grows  the  Bose*bay  or  French  Willow  (EpHoHum 
cmgustifoUum),  a  fine  plaft,  g^wiug  from  four  to  six  feet  in  height,  and 
"  bearing  showy  pinkish*lilac  fiowers  in  August.  Before  coming  into  flower, 
it  closely  resembles  the  rods  of  a  willow  in  the  first  year  of  their  growth. 

And  finally,  nearer  home,  on  the  Forest  Hill,  you  may  see  the  gay  flowers 
of  the  Carline  Thistle,  which  is  distinguised  from  other  English  Thistles  by 
its  pale  yellow  coloured  rays. 

These  are  not  by  any  moons  all  the  species  that  might  be  mentioned, 
but  if  you  try  to  find  them,  you  will  discover  many  others  at  the  same  time, 
and  you  should  certainly  bring  anything  which  seems  strange.  Either  a 
small  botanical  tin  or  some  specially  prepared  paper  may  be  employed  for 
carrying  the  plants,  which  should  always  bo  gathered  as  near  the  root  as 
possible.  Any  of  the  localities  mentioned  will  repay  a  visit,  and  any  of  them 
may  be  visited  on  a  half -holiday.  Some  of  you,  I  am  sure,  will  take  the 
necessary  trouble,  when  you  see  that  it  must  require  some  trouble  to  prepare 
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these  papers,  whioh  are  mean^  to  help  yon  towards  a  wider  knowledge  of 
Natural  Histoiy. 

Next  term  is  the  time  for  noticing  the  first  flowering  of  many  of  the 
common  plants,  snch  as  Bnttercnp,  Marsh  Marigold  and  Celandine ;  while 
many  are  to  be  found  in  flower  at  any  season  of  the  year,  as  the  familiar 
Daisy  and  Dandelion,  and  the  Dead  Nettle !  no  date  therefore  is  ohronioled 
for  their  first  flowering. 

The  Summer  term  is  of  course  the  one,  in  which  the  larger  number  of 
flowers  come  out ;  and  then  the  superior  attractions  of  cricket  interfere ; 
but  you  might  try  to  employ  an  occasional  half -holiday  in  this  way ;  once  or 
twice,  I  am  sure  you  would  be  excnsed  attendance  in  the  Cricket  field. 

Appended  to  this  is  a  list  of  the  dates  of  flowering  of  certain  plants, 
including  those  mentioned  in  my  paper,  with  the  localities  of  some. 

Januabt. 
Furze  (Ulem  Ewropa^us). 

Hazel  (Coryhu  Av9Ucma). 

Snowdrop  {QaXanth^u  nivalis), 

LocdUUet — 1.  Field  beyond  St.  Mary's  Vicarage. 

2.  Field  to  the  right  of  the  Pewsey  Road. 

FXBBUABT. 

Sweet  Yxolet  {Viola  odoraia). 
Butterbur  {PetasUes  vulgaris). 
Coltsfoot  (Tu89iU»go  Farfara). 
Primrose  (Primula  vulgaris). 
Daffodil  (NardssuB  Pseudo-Narcissus). 

Localities — 1.  Various  parts  of  the  West  Woods. 
2.  Near  Oare  HiU 

Mabch. 
Wood  Anemone  (A.  nemorosa).  » 

Harsh  Marigold  (Caltha  palustris). 

Cowslip  (Primvla  veris), 

Apbil. 

Buttercups  (Ranvneuliu  hulhosus). 

Wood  Violet  {Viola  silvatiea). 

Milkwort  (Poly gala  vulgaris). 

Seyeral  different  forms  of  this  are  to  be  found  on  Martinsell. 

Wild  Strawberry  (Fragaria  vesca). 

Localities — 1.  Abundant  in  the  West  Woods. 

2.  Hen's  Wood. 

Greater  Periwinkle  (Vinca  major). 

Bog  Bean  (Mirny  ant^  trifoliata). 

Locality — Marsh  near  Axford. 
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Comfrey  (Symphytum  oJUcinaU). 
Herb  PariB  (P.  quadrifolia), 

LoeaUty^Weat  Woods. 
Bine-bell  {Vmlymton  nutam). 
Green- winged  Orchis  (0.  Morio). 
Early  Pnrple  Orchis  (0.  mascula). 

May. 

Dwarf  Dark. winged  Orchis  (0.  tutuZota). 

Spotted  Orchis  (0.  maeuZ<i(a). 

Manrii  Orchis  (0.  labifoUa). 

Bntterflj  Orchis  (Haibenaria  chlorantha), 

Twaj-blade  (LUt$ra  ovaia). 

An  the  Are  preceding  plants  are  to  be  f  onnd  on  MartinsetUy  the  Marsh 
Orchis  also  at  Azford. 
Yellow  Flag  {Irii  Pseudaeams), 
Bansoms  (Allium  itrttnum). 

Xocality — Wansdyke  near  the  Pewsey  Bead. 
Colnmbine  (Aqvilegia  vulgarU), 

LoealiHes — ^1.  West  Woods  (BingUfiovm). 

2.  Bailwaj  embankment  (douhU), 
Oommon  Bed  Poppy  (Palaver  Ehoeas), 
Wild  Mignonette  (Re$eda  luUa]. 

Loealify — West  Woods. 
Meadow  Crane's  Bill  (Oeranium  praUnse), 
Baspberry  (Rubut  Idaeui). 

LoeaiUty — Clench  Common. 
Dog  Bose  (Ro9a  canina). 
May  or  Hawthorn  (Crataegus  0»yacanitha). 
Crab  Apple  (Pyrui  Malus). 
Blder  (Samhuoug  nigra). 
Sweet  Woodmff  (Aaperula  odorato). 

LocaUties — 1.  Manton  Copse. 
2.  West  Woods. 
Holly  (lieu  AquifoUum), 
Forget-me-not  (Myosoiis  palustris). 
Bye-bright  (Euphrasia  ofieinaUs), 
Juniper  (Juniparua  eommunis). 

Locality — Martinscll. 

June. 
Pyramidal  Orchis  (0.  Pyramidalia), 
Locality — Martinsell. 


Id 


Fragrant  Orchis  ((J^mnadenia  conopsia). 

LoealUff — ^Martinsell. 
Wood  Vetch  {VieiatUvatica). 

toeQl%U«9—l.  West  Woods. 

2.  GopM  near  Mildenhall. 
Blaekbany  (IMiw  dUcolor). 
Field  Boee  {Bosa  uriMiutf). 
Honeyniolde  {Lmtie^rm  Pmiclymenwm), 
Hedge  Bedstraw  (QaUnm  Mdlhtgo), 
Lady*!  Bedstraw  {QaUwm  vtrwm), 
Yiper*B  Bngloes  (tchiwn  vulgore). 

LocaUty — ^Baflway  Embankment. 
Greaii  MnBeui  (V€rha»eum  Thapsiu), 

LocaUHes^l.  Chalk  pit  to  right  of  Pewsey  Boad. 
2.  Bailway  Embankment. 
Harebell  (Oiifti|Nuit»la  ntimdifaUa). 

XoMMy^Oonutton. 

JULT. 

TnmDeK^s  Joy  (OUmoKi  vilaZ^). 

LocaK^    Hedge  at  foot  of  Uartinsell. 
Boee-bay  (WpHoUiun  cmgugNfiUum), 

LoetMif — ^Forest. 

AueusT. 
Keadow  Saffron  {Oole^emn  a/uiwnnaU), 

uoetMity    weet  froocui. 
Heather  (CMluna  vuHga/ria), 

SlRBMBBB. 

Iry  (ff«Ur»  EOm). 


MEETING  HELD  OCT.  26tH|  1877. 


W»  B.  Bambridge,  Baq.,  gaTe  a  lecture  on  Harmony,  with  oopiona 
ilhufaratfong  on  the  piano. 

Toare  ware  86  paiaoiui  piiaaent* 


to 


MEETING  HELD  NOV.  15th,  1877. 


Tbe  President  annonnced  that  in  oonseqnence  of  the  Botanical  Garden 
haying  been  giren  up,  it  was  proposed  tbat  for  the  fatnre  members  should 
paj  2s.  6d.  their  first  term  and  Is.  each  subsequent  term. 

Also  that  a  book  would  be  placed  on  the  table  in  the  Museum  for  members 
to  put  down  any  suggestions  for  new  booksi  &o, 

G.  F.  Bodwell,  Esq.,  then  read  the  first  part  of  his  paper  on  Etna. 

The  following  exhibitions  were  made : — 

Fossil  wasp's  nest  from  America,  by  the  President. 

Quartz  coated  with  oxide  of  iron,  presented  by 

Plants  from  America,  presented  by  an  O.M. 

There  were  90  persons  present.    6  Hon,  Mem.,  29  Mem.,  and  56  Visitors. 


MEETING  HELD  DEO.  1st,  1877. 


In  oonnqnenoe  of  the  day  originally  fixed  for  the  meeting  being  bo  near 
the  examination,  the  meeting  was  held  on  1st  Dec. 

G  F.  Bodwell,  Esq.,  finished  his  paper  on  Etna,  which  was  illustrated  by 
aeveral  maps,  drawings,  photographs  and  specimens. 

The  President  exhibited  some  Truffies  (Tuber  cBsUvum)  found  in  the  West 
Woods ;  a  monstrosity  of  a  hen*s  egg  presented  by  Mr.  Bowe ;  some  ooal 
fossils,  presented  by  Mr.  Chivers  ;  a  small  specimen  of  the  shell  Chama  gigaa ; 
and  a  specimen  of  Brain  coral  (Meandrina  cerebriformis)  pierced  with  the 
shells  of  a  MftgUus,  which  according  to  Mr.  Charlesworth,  "  is  in  fact  a  univalre 
Teredo,  but  a  teredo  that  tunnels  corals  instead  of  wood." 

After  the  general  meeting  there  was  a  special  meeting  to  pass  the  rule 
about  the  subscription  of  members,  proposed  at  the  last  meeting ;  this  was 
carried  unanimously.    E.  M.  B.  Cox  was  afterwards  elected  Librarian. 

There  were  48  persons  present.    6  hon.  mem.,  18  mem.,  and  24  risitors. 
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ENTOMOLOGICAL    LIST. 


The  following  list  has  been  kindly  supplied  by  N.  Manders,  Esq.,  one 
notice  alone,  that  of  PcBcilocampa  Populi,  by  F.  S.  Alston,  being  supplied  by 
members  of  the  School 


Gonepteryx  Bhamni ... 

Coliaa  Edasa      

PieriB  Bra88io8D..t     .•• 
X  •  AapsD     •••     (««     ... 

P.  Napi        •     ... 

Hipparohia  Semele    . . . 

Cynthia  Gardni 

TaneflBa  Atalanta 
▼  •  xo    ••■     •••     •*•     ••• 
V.  Polyghloros    .>•     ... 

V.  UrtiofD 

Thacla  QaeronB 

PolyommatnB  AUroa  .•• 
P.  Agettis   ..,     • 


Achflnmtia  Atropos  ... 
Sphinx  Ijigustri  .••  ... 
ICaorogloflaa  Stellatamm 

Hepialns  Sylvinna    ... 
CoMUB  Ligniperda     ... 
Orgyia  Antiqna ...     ... 

PoBoilocampft  Popiili... 
Fnmea  Nitidella 

Cymatophora  Dilnta... 
Aisrony  ota  AconB      . .  • 

AgTotis  SnfTnBa 

Triphaena  Fimbria  ... 
Orthona  Maoilenta  ... 
AnohoceliB  Litnra  ... 
Ceraikia  YaooiDii 

O.  Spadicea ... 

Xanthia  FlaTigo 


BHOFALOCHEBA. 

...     ...     ...     •••     •..     ... 

...     ■..     ...     ...     I..     ... 

...     ...     ...     ...     ...     ... 

•  a.  *■*  *•.  ...  ...  .•* 

...              ...             ...  ...             ...              ... 

•  •»             *••             ...  ...             ■■•             ... 

•  a.               ...              >..  ...              ...              ... 

...               ...              ...  ...             ...               ... 

•.a  ...  ...  •>.  ...  ... 

...  ...  ...  ...  ...  ... 

••  ...  •••  .«•  ...  ••. 

.*•  ...  ...  .••  ...  ••• 

Babley    ...     ..•     ...     ••• 

•  ••  •••  ■••  •§•  tfl«  ■#• 

SPHINGINA. 

Sar.  Forest    

larvae     •••     •••    ••# 

larra       ...     ■..     «.• 

BOMBYOINA. 

SaT.  Forest    

at  light   

eggs...     ..t     ...     ... 

at  light 

cases,  Manton  Oopse    ... 

NOCTUINA. 

abundant  at  sugar 

uwa        ...     ..*      .«■     ... 

ai*  Suga.>  ...     t.t     ...     ... 

Say.  Forest }  sugar 

•«.     ...     •.•     ...     ...     *•• 


at  sugar 


••• 


••* 


...     *•• 


•  a.  .••  ...  ...  ...  ta. 


•  ..  •••  *••  .a*  .a.  ... 


...  •*•  ...  ...  .*•  ... 


Aug.  13. 
about  Sep.  28. 
July  28. 
July  28. 
July  31. 
Aug.  3. 
Sep.  80. 
Aug.  6. 
Aug.  10. 
Aug.  20. 
Aug.  18. 
Aug.  20. 
Aug.  20. 
Aug.  20. 

Mr.  Coleman. 

Got.  1. 

Sep.,  Mr.  Coleman. 

Ang.  25. 

Sep.  3. 

Deo.  8. 

Nov.  14— Deo.  9. 

Aug.  18. 

Aug.  27. 
Sep.  1. 
Sep.  14. 
Sep.  14. 
Oct.  8. 
Sep.  14. 
Nov.  6. 
Nov.  6. 
Oct.  80. 


^8 


Phlogophora  Mefcioalosa 

PLUSIA  PULCHBIITA     ... 

p.  Gamma  ... 


• ••     ... 


•  •(     •••     •••     •■•     •••     ••• 

at  flowers  abd ask...    ^.. 
^Dreo^      •••     .*•     ••*     ««« 

GEOMETBINA. 
atb'ght    ... 


.••     ..•     ••* 


at  light    ... 


*• •     •  •  • 


••• 


•  ••     *•.     •••     .*•     •••     ... 

«••     ••*     ••■     •••     •••     ••• 

tt«     ••.     ••*     .t*     •••     .•■ 


Emiomofl  Tiliaria 

E.  Fnaoantaria 

HaliaWayaria  ...     ... 

Ghmmatobia  Bromata 

Oporabia  Dilntata    ... 

Enpithecia  Gentaoreata     at  light    ... 

Sootosia  Dabitata 

Gidaria  Miata    ... 

G.  BoBsata  ... 

G.  Immanata 

Plnma  Pnlohrina,  formerly  mistaken  for  Plosia 
oonunon. 


at  light   ... 


...     •  •*     ... 


...     ••*     .*• 


...     .*• 


*••     *•• 


•*.     ...     *•.     ...     ••*     ... 

!••  .*«  •••  •«.  •••  ••• 

•  ••  *••  *••  •••  ••*  ••• 


Not. 

6. 

Joly 

12. 

Oct. 

6. 

Sep. 

10. 

Sep. 

8. 

Sep. 

13. 

Nov. 

6th- 

-Jan. 

8. 

Not. 

1. 

Sep. 

6. 

Sep. 

6. 

Sep. 

20. 

Sep. 

a 

Sep. 

8. 

Iota; 

probably 

not  nil' 

N.  MANDBES. 


BOTANICAL  BEPOBT. 


Thi  following  Beporfc  may  be  considered  to  be  due  almost  entirely  to  the 
ezGztioiui  of  the  Rer.  J.  Sowerby,  as  before  his  visit  to  Harlborongh  very 
littlo  indeed  had  been  done.  Walks  were  taken  on  September  6th,  8th, 
18th,  25th,  27th,  the  two  latter  by  W.  M.  H.  Milner;  and  Mr.  Sowerby's  first 
Botanical  Walk  was  taken  on  October  12th;  and  on  October  15th,  17thy 
19th,  20th,  and  26th,  and  November  Ist,  2nd,  and  ISth  walks  were  also 
taken,  the  long  break  between  the  2nd  and  13th  being  caused  by  very  wet 
weather ;  he  then  left  Marlborough  for  a  time,  bat  returned  so  as  to  hare  a 
farther  search  between  November  26th  and  SOth.  In  the  following  table 
a,  o,  n,  d  signify  that  the  plant  wa^  in  flower  September,  October, 
and  November,  and  on  December  1st ;  a  number  indicates  the  date  when 
last  seen  in  flower,  and  a  *  that  the  species  must  have  been  in  flower  during 
tiiat  month,  but  was  not  observed,  specimens  found  later  on  showing 
that  it  had  only  escaped  notice.    Thus 

1.  G.  vitalba  was  in  flower  till  October  15th. 
18.  B.  fluitans  „  November  2nd. 

28.  B.  acris  „  December  1st,  at  least. 

88.  A.  Thaliana  was  found  in  flower  in  November,  in  such  a  state 
that  it  had  evidently  been  in  flower  in  October. 
300.  U.  EuropfBus  began  to  flower  on  November  14th,  and  continued 
till  December  1st,  at  least. 
It  win  thus  be  seen  that  there  were  in  flower  in  1877,  272  in  October ; 
186  in  November;  104  on  December  Ist ;  and  comparing  this  with  1876— 

Up  to  October  17th — 184  were  in  flower. 
November  Ist — ^214  „ 

„       9th— 127  „ 

„      16th-»  64  II 

And  with  1875— 

Up  to  October  15th— 178  „ 

November  6th — 69  „ 

Showing  that  plants  lasted  much  longer  in  flower  this  year  than  last; 
though  during  the  early  part  of   November   there   were  more   in   1876 

than  1877. 

The  following  new  species  must  be  added  to  the  list  :— 

Ranuncmlu8  fluitant — ^This  must  now,  I  think,  be  added ;  specimens 
sent  last  year  to  London  wore  so  marked,  but  the  locality  was  not  quite 
certain,  the  label  having  been  lost.    It  has  been  observed  again  this  year. 

SenehUra  did/yma  occurs  as  a  casual  on  rubbish  heaps. 

Orspif  MtofO— A  specimen  found  among  com. 


M 


Mercu/riaUs  annual— A.  casual  on  rubbish  heaps. 

All  the  above  have  been  found  by  Rev.  J.  Soworby,  in  the  district 
snrroanding  New  Mill. 

Bagina  apeiaJa  has  at  last  been  discovered  on  an  old  wall  in  Marlborough, 
bat  had  escaped  detection  hitherto. 
It  may  also  be  noticed  : — 

(1)  The  nnnsualiy  late  (or  early  P)  specimen  of  Drdba  vema,  fonnd 
on  October  19th. 

(2)  Qeranium  Pyrenaieum  has  been  recorded  for  cultivatedspecimens. 

(3)  Uedera  Helix  began  to  flower  on  October  14ith  ;  remarkably  late. 

(4)  Veronica  Tiederifolia  lasted  till  October  26th. 

(5)  Vvnca  major  and  Borago  officinalis  lasted  all  the  year  in  gardens^ 
though  not  noticed  in  the  table. 


2 

n 

1 

n 

26 

• 

9 

n 

1 

Clematis. 

Vitalba s    16 

Bannncnlns. 

flnitans  *    o    2 

0.  penicillatns  7 

Flammnla *    o 

acris s    o 

repens    s    o 

bnlbosns    

arvensis *    o 

Caltha 

palnstris    18 

Papaver 

Rhceas    ....«• s^  o 

dnbinm *    o 

Argemone *.   o 

Ghelidoninm. 

majus.. s    19 

Fnmaria 

officinalis  s    o     13 

Baphanns 

Baphanistrnm son       1 

Sinapis 

arvensis     s    o    n    23 

alba son      1 

nigra *     o     1 

Brassica. 


18 
2 
2 


Bntabaga  *.....     *    o    2 

Diplotazis. 

mnralis  *    o    2 

Sisymbriom. 

officinale    •••     son      1 

Cardamine. 

hirsnta  « 26      1 

Arabia. 

thaliana *    *    n      1 

hirsnta *    16 

Nasturtium. 

officinale s    o    2 

Draba. 

▼ema 19 

Thlaspi. 

arvense *    19 

Capsella. 

Bursa-pastoris ,     s    o    n    26 

Leptdium. 

campestre n 

Senebiera. 

didvma  #     •     2 

Coronopus •     •     2 

Beseda. 

lutea  s    20 

Helianthemum. 

vulgare  s    26 


^5 


Viola. 

a.  Bmniana 5 

tricolor ; •     19 

b.  airensis    s    o    n    26 

Foljgala. 

▼nlgarifl s    o    2 

Silene 

inflata b    15 

nociiflora  .,,,»»,;,,,    *    o    2 

LjohnlB. 

Tespertma     son      1 

dinma son      1 

Flofl-ononU    26 

Githago 8   16 

Cerastimn. 

glomeratnin' b    *    13 

triyiale b    o    n    25 

Stellaria. 

aqnatica *    19 

media b    o    n    25 

graminea  b    o    2 

Arenaria. 
BerpjllifoUa  ..«•••••«    *    o    n    S5 
b.  leptooladoB  *    15 

Sagina. 
procnmbena ••     *    26 

Spergola. 
arvenBiB .••...»••    *    o    2 

Bpergnlaria. 
mbra  .....•.■•.••••«•«•    ^    16 

ScleranthoB. 
annnoB  .••.. •#    *    20 

nyperiouu. 
peKforatum  ..•.••...     b    o    2 
hmnifiunini   .•••*••••    ^    16 
hiTBiitiim 27 

lUlra. 

mofdhata •    son      1 

BjlfeBtrii  •••.Mt«tt.t    B    o    n      1 
TOtimdifolia a    o    n    25 

Linniii. 


catharticTim  ..  i s  12 

Geraninm. 

pratense     s  19 

pyrenaioum  b  o    n      1 

molle 8  o    n    25 

pnBillnm    *  15 

disBeotnm .••  b  o    n      1 

colninbinnin b  o    n      1 

Incidnm 8  o    10 

Bobeitiamun    b  o    n      1 

Ulex. 

enropesQB  •  •  .   14    d 

Grallii *  o    n      1 

AnthjUis. 

vnlneraria b  19 

Medioago. 

Inpnlina..... son      1 

MeUlotuB. 

arvensiB «• *  19 

Trifolium. 

pratense    b  o    n      1 

arrense  .M .«•  *  o    2 

hybridnm s  19 

repens •  8  19 

proonmbens  .•• son      1 

minus. ..Mt» •«..•  son      1 

Lotus, 

oomicnlatiis •  18 

Onobrychis* 

Batiya.«iM«i»i. ••!•••••  8  15 

Yioia. 

hirsnfca  •••...•»•••••••  son      1 

tetrasperma  •••••••••  *  19 

Bylvatica   .•  b  17 

sepinm  ..•••« ••  son      1 

satiTaM.MtiM. ..••«*••  s  o    2 
LathyniB. 

pratensiB   ,• s  20 

Spinaa* 

Ulmaria • b  o    2 

Agrimonia* 


a« 


Enpatoria i..«.«.    b    o    14 

Pofceriam. 

Sang^iBorba s    o    13 

Alohemilla. 

arvensis *    *    n      1 

ynlgarii *    19 

Potentilla. 

Tormentilla b    o    2 

reptans b    12 

anserina    25 

Fragaria. 

yesoa bo*      1 

Bnbos. 

discolor s    26 

rudifl?   •    17 

corjlifoUaB    s    o    2 

oaDsias    s    19 

Genm. 

nrbaDum    b    o    n    25 

rirale •20 

Bosa. 

arvensiB 17 

Epilobinm. 

hirsntqm    20 

paryifloram s    26 

moBtannm b    16 

Bryonia. 

dioioa    • 6 

Helofloiadinm. 

nodiflomm s    19 

SiBon. 

Amomnm *    16 

PimpineUa. 

Sazifniga ■    o    n    26 

Biam. 

KDgiiBtifolinm  ■    15 

Mthwuk, 

Cjnapiniii ion      1 

Silans. 

pratensiB   .«, •    •    18 

Angelioa. 


BylTdBtrifl  ,»•!•••     8    o    18 

PaBbinaoa. 

Bativa     •«......    8    o    n    25 

Heraolenm. 

Sphondyliam    ......son      1 

DanooB. 

Carota   son      1 

ToriliB. 

infesta  ...» •    q    •      i 

AnthriBCQB    ..« 8    o    *      1 

nodosa 25 

GhaDrophjllam. 

BjlveBtre on      1 

temnlam   „     •    o    *      1 

Soandiz. 

Pecten-VeneriB....*..     *    o    n      1 
Hedera. 

Helix .    14  n      1 

SambnonB. 

nigra 7 

Lonioera. 

Peiiolymeniim  ••«...    b    19 
Galinm. 

craoiatnm 27 

Teram    s    26 

MoUago ,.  ...;..     8    26 

Aparine 8    o    n     26 

ABperala. 

oynanohioa    6 

Bherardia. 

anrenBiB     •    o    2 

Valeriana. 

offioinaliB 8    12 

Yalerianella. 

dentata •    16 

DlpBaons. 

BjlraitriB  » S7 

pilofiu *    16 

Soabiosa. 

foooiaa  ••••  ••    ■    20 

oolnmbaria    son      1 


27 


STTeBSib 8      O      D      12 

CfticiaaB. 

nutans    .•• ■    o    n      1 

oriapns  8    o    18 

Iftnosolatafl    a    o    18 

«riophanui .«...  *    16 

paloBtrii    s    20 

mSm  ••  B    15 

8    o    18 

Arofiimi* 

mftjiiB M  f    o    1 

minna     •••..•••••....•  6 

intermedium... *    19 

BBiHOWnnm   ..(••«•••  B    12 

OntMirM. 

aigift B    o    n      1 

BoabioM b    o    n      1 

GymnnB 8    o    2 

OlirjBanthemnm. 

Begetnm *    o    n      1 

Lenoanthemnm    ...  8    o    n      1 

Mmtrioaria. 

inodoira 8    o    n    25 

Timaoetiim. 

Tnlgare. ,  *     26 

Antbemia. 

Gotnla    ..» •  8    0*      1 

BirenBiB     •    •    8 

Aohillea. 

Millefoliom   a    o    n    86 

ArtemiBia. 

Tnlgaria 6 

niago. 

garmaoioa ••m...  *    26 

floiBoio. 

Tnlgaria    ••*—  a    o    n    26 

aylTationa *    o    2 

Jaoobva    a    o    n    26 

aqnatiooa  ....•••«•«•  s    o    n    25 

Bidens. 

tripartita  •    12 


Inula. 

Conyi 

djsenterioa   

Bellia. 

perennia 

Brigeron. 

aoria  

Enpatorinm. 

oannabinnm 

Lapaana. 

oommnnia 

Hypoohoaria. 

radioata......... 

Leontodon. 

hirtna 

biapidna • ..•• 

antnmnalia    

Fiona. 

bieraoioidea  

Helmintbia. 

eobioidaa 

Taraxacnm. 

offloinale 

Sonobna. 

oleraoena  , 

aaper 

arrenaia     

Grepia. 

aotoaa 

virena « 

Hioraoinm. 

Filoaella 

Tnlgatnm 

boreale 

Pbytenma. 

orbioolare ...•• 

Oampannla. 

glomorata  •• m**! 

Traobeliam    

rotnndifolia  

patala  


•  15 

•  13 

a  p  n  25 

•  o  •   1 
a  20 

o  n   1 

o  n   1 

o  n  1 
o  n  1 
o  n   1 

o  n   1 

o  2 

0  n  26 

o  n  1 
o  n  1 
19 

12 

o  n  26 

o  2 

26 

19 

20 

o  n  1 
20 

o  18 
19 


28 


Speoolaria. 

hybrida •    •    #      i 

Callmift. 

Yulgarifl....,, •..,  *    o    2     • 

ErytlirsM. 

Centanriam  • ■    o    18 

GkDfciana. 

Amarella 8    20 

oampesfcria    *    o    n      1 

ConyolTnlxu. 

arrenflii     .• b    12 

eepinm  ••»..• ••  ■    19 

Cnsonta. 

enropssaMt a    12 

Solannm. 

Dnloamara    27 

Yerbasoam. 

Thapsna •    •    2 

nigrum *    17 

Scrophalarla. 

BalbiBii  s    15 

nodosa    • a    17 

Linara. 

Cymbalaria  *    20  •    25 

Elatine.... •    •    n      1 

▼olgaris a    15 

minor ■    12 

Yeronioa. 

hederifolia    26   .    25 

polita B    o    n    25 

agrestis  6 

Bnzbanmii    b    o    n    25 

aryenBifl b    o    n    25 

Berpyllifolia  a    o    n      1 

offioinaliB  *    16 

GhamssdryB  .........  a    20 

Anagallia  B    26 

Eophraaia. 

offioinaliB  a    19 

Bartsia. 

Odontifcoj B    26 


Melampymm. 

pratenBO 6 

Mentha. 

birsnta  ......•• b    15 

axrenBia, a    15 

Poleginm *    12 

Thymna. 

Serpyllam     a    o    18 

Origanum. 

vnlgare 19 

Calamintba. 

Glinopodinm a    o    2 

menihifolia   .••. a    15 

Salvia. 

Yerbenaoa... *    15 

Pmnella. 

▼algaria b    26 

Ballota. 

nigra b    17 

StaohyB. 

Betonica    b    26 

palQBtriB 20 

aylyatioa    a    26 

(^aleopsiB. 

Ladaoam   a    26 

Tetrahit «...     bob      1 

Lamiam. 

amplezioanle.. *.••.••    a    o    1 

pnrpuream    a    o    n    26 

album    ....•■..« a    o    n    26 

Ajaga. 

reptana a    o    2 

Teuorium. 

Scorodonia    *    o    2 

Lithospermun. 

arvenae ^..     *    26 

MysotiB. 

palustris    ..•«•«•     b    20 

arvensis... b    o     n      1 

Anohnsa. 

arvensiB •    o    *      1 


Sjniphytiun. 

offioinale    ...•••••L.t  b    19 

aaperrimiim  .• *    o    n      1 

Prxmula. 
YnlgariB o    n    26 

LyBunaohia. 

nemomm  ..• i...  *    16 

AxisgaUifl* 

aryensiB s    o    n    25 

Flantago. 

major.. ......1 27 

media , a    16 

lanoeolata  ••• ..••  a    o    2 

Ohenopodimn. 

albnm a    o    18 

B.  Heniicns  .•••••••*  6 

Atriplez. 

angnBtifolia  a    o    *      1 

Bnmex. 

conglomeratna 15 

nemoroBiia     a    o    2 

obtnaifolina  a    o    n      1 

criBpTiB  a   .o    n  ..1 

Hydrolapatlmm    ...  6 

Aoetoaella .i.....  .     19 

Poljc^nnm. 

CottvolvTiliui  ..• a    .19 

aTionlaie   ..«•  a    o    n      1 

Hjdropiper  a    o    2 

Peraioaria a    o    1 

l^aUiifoliiim    ...•«•  a    19 

Euphorbia. 

HelioBoopia  •••  a    o    n    26 

Peplnfl   ..•*••. I*. ....•  a    o    n    26 

exigna    •••••••••••t..i  a    o    n      1 

MoroiiriaJiB. 

anniia     ,-  *    o    2 

XJrtica* 

dioioa     « •  18 

iiren8....M •.....«  a    o    n    26 

Bnaona* 


aonloatna  .•«. ••....••    .     •     t     26 
Colohioimi. 

autnmiiale     .........     5    26 

Jimona. 

lamprocarpna  .•«...    *    12 

bnfonina    *    0    2 

Phalaria. 

oanarienaia    *    19 

Alopecnma. 

agreatia a    o    n      1 

pratenaia   .., «••     •     12 

Phlenm. 

pratenae    .•••••. 6 

Agroatia. 

vnlgaria a    o    *      1 

Phragmitea, 

commnnia ....•«    a    12 

Aira. 

osBspitosa a    o    2 

'  Avena. 

flaveaoena so*      1 

elatior    ,     son    25- 

tHolcoB. 

mollis 5 

lanatua a    o    n      1 

Gljoeria. 

fluitaaa •    26 

pHcata   6 

aqnatica    «..•*...     6 

Poa. 

axLnaa... •, ,     a    o    n    26 

triyialis 26 

CTiioaiinia. 

oriatatna *    o    n      1 

Dactjlis. 

glomerata „    a    o    *      1 

Bromus. 

gigantena 20 

asper a    .     .       1 

aterilia  •    20 

moUia    ,    a    o    *      1 


ao 


Braohypodinm. 

Bjlyatiomn    . 
Tritionm. 

oaninnxxi «, 


8     o    IS 
.     .     14 


repenB    s    20 

Lolinm. 
perenne b    o    n    25 


ADDITIONS  TO  THE  MUSEUM. 


•M 


••• 


Specimen  of  Selenite  ... 

ff  LaTa  from  Etna 

„  Stalagmite  from  Keni^B  Carem 

yy  VennB  Sar      *,»        ...         .•• 

Oolleotion  of  Eggs  of  Seal  Birds     

Mnmmy  of  Orooodiles  .•• 

Specimen  of  Colorado  Beetle      ..• 


M« 


•  It 


!•• 


H.  D.  Bolleston. 
G.  F.  BodweU,  Esq. 
W.  H.  M.  lyUrban. 


n 


P.  0.  Atkins. 
A«  Keyriok  Jones. 


ADDITIONS  TO  THE  LIBBABY. 


Kingston's  Western  World  J.  G.  Priestley. 

Maomillan's  Footnotes  from  the  Page  of  Nature  F.  B.  Hnlme,  Esq., 

FtXiiB*,  FaDtA* 
Flora  of  Marlborongh,  Ed.  2 

Official  Report  of  the  Arotic  Expedition  A.  J.  Bnmess. 

Gnide  to  the  Constellations  J.  H.  0.  Dalton. 

Philosophioal  Transactions  of  the  Boyal  Society,  Pt.  8 

1853  to  Pt.  1, 1860  Bev.  Q.  0.  BelL 

Gompertz    on    the    Science    connected    with    Hnman 

Mortality  „ 

Haroonrt  on  the  Laws  of  connection  between  the  con- 
ditions of  a  chemical  change  and  its  amounts  „ 
Transactions  of  the  Lennsoan  Society,  yoI.  xix.  part  4,  to 

vol.  zadii.  part  1  „ 

Transactions  and  Proceedings    of   the    New    Zealand 

Institnte,  toI  9  The  N.Z.Institnte. 

Beports  of  the  United  States  Geological  Survey,  with 

their  Pamphlets,  Bulletins,  Ac.,  as  published  The  U.  S.  Goyem- 

ment. 
Btrachey*8  (Lieut. -General)    Introductory  Lecture   on 
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Entomologists'  Monthly  Magazine,  ^  * 

Monthly  Microscopical  Journal, 

Science  Gossip,  and  Land  and  Water,  ^ 
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I. — The  Sabjeots  for  the  Stanton  Priaes  will  be  diyided  into  two  groapa  : 
(i.)     Botany  and  Physios, 
(u.)   Entomology,  Gteologyi  and  Ornithology. 
II.— Candidates  will  hare  to  pass  a  Preliminary  Examination  in  the 
elements  of  their  own  subjeoti  and  of  one  other  of  the  snbjeots  set  for  that 
year;  after  which,  ij  poused  aatisfaetorilyt  they  will  be  examined  in  their 
own  speoial  subjects. 

III. — In  addition  to  these  two  Examinations,    a   certain  amount   of 
practical  work  will  hare  to  be  sent  in. 

IV. — The  books  required  for  the  Preliminary  Examination  will  be  — 
Botany — Oliver's  Botany  (chapters,  1,  2,  3,  8). 
Physios — Balfour  Stewart's  Physios  (Is.  edition). 
Entomology — Dallas'  Elements  of  Entomology  (chapters  1,  2,  A  8). 
GeoiOgy — Bonney's  Manual  of  Geology  (Is.,  published  by  S.P.C.K.), 

chapters  1  to  6. 
Ornithology — Stanley's  History  of  Birds  (chapters  8  and  8). 
v. — ^The  special  subjects  and  practical  work  shall    be   changed  every 
year,  and  shall  be  given  out  as  soon  as  possible  after  the  announcement  of 
the  prises  gained  for  the  previous  year. 

SUBJECTS  FOR  1878. 
The  Prizes  this  year  will  be  given  for  Botany  and  Physios. 
(1.)  Preliminary  Examination,  see  rule  iv. 
(2.)  Speeial  Examination. 

(a)  Botany — Macmillan's  '*  Footnotes  from  the  Page  of  Nature." 
(h)  PAysief—Friotiomal  Electricity ;  Tyndall's  Lessons  in  Elec- 
tricity. 

(8)  Practical  Work. 

(a)  Botany — A  collection  of  not  less  than  250  plants  growing 

within  6  miles  of  Marlborough. 
{%)  Apparatus  to  illustrate  Tyndall's  LessoDS.    To  be  made  by 
the  Candidate. 
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ETNA. 

Mount  Etna,  one  of  the  most  celebrated  voloanoes  in  the 
world,  is  sitoated  on  the  eastern  sea-board  of  Sicily.  Its 
position  was  first  aoonratelj  determined  by  Oaptain  Smyth  in 
1814)  who  fonnd  the  long,  east  of  Ghreenwich  to  be  15^  and  the 
latitude  of  the  highest  bifid  peak  of  the  great  crater  to  be  87^ 
43m.  81s.  N.  These  resnlts  have  been  generally  adopted.  In 
the  new  Italian  map  constructed  during  the  last  ten  years  l>y 
the  State  Maggiore,  the  latitude  of  the  centre  of  the  crater  ia 
stated  to  be  sy""  44m.  65b.  N./while  the  longitude  is  0""  44m.  lOs. 
east  of  the  meridian  of  Naples,  passing  through  the  Obserra- 
tory  of  Capo  di  Monte. 
ISwBM.  There  can  be  no  doubt  that  the  name  of  Etna — Airra — is 

deriyed  from  ai0a»,  to  bum.  This  name  was  known  to  Hesiod. 
Boohard  has  gone  out  of  his  way  to  show  that  it  may  possibly 
be  deriyed  from  the  Phoenician  Athuna,  a  furnace,  but  we  do  not 
consider  that  his  position  is  tenable.  The  more  modem  name 
MongibeUo,  by  which  the  mountain  is  still  commonly  known  to 
the  Sicilians,  is  a  combination  of  the  Arabic  jehel  and  the  Italian 
mtmte.  During  the  Saracenic  occupation  of  Sicily,  Etna  waa 
called  jehii  littotnat-  the  mountain  of  fire, — and  the  first  syllablos 
of  MongibeUo  are  a  relic  of  the  Saracenic  name.  There  is  a 
mountain  near  Palermo  which  bears  the  name  of  Jebel  Bosso, 
the  red  mountain ;  and  names  may  not  unfrequently  be  found 
in  the  immediate  neighbourhood  of  Etna  which  are  compounded 
of  arabic  words  or  which  are  altogether  unaltered,  such  as 
Alca/nta^ra  the  riyer  of  the  bridge,  a  riyer  which  forms  the 
northern  boundary  of  the  base  of  Etna.  The  mountain  is  also 
often  spoken  of  distinctiyely  as  II  MonU : — the  mountain  jpor 
excellence^  a  name  which  in  its  capacity  of  the  largest  mountain 
in  the  kingdom  of  Italy,  and  the  loftiest  yolcano  in  Europe,  it 
fairly  justifies. 

Etna  is  often  alluded  to  by  classical  writers.  By  the  poets 
it  was  feigned  to  bo  the  prison  of  the  giant  Enceladus  or 
Typhon,  or  the  foige  of  Hephaistos. 
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Pindar  (B.C.  622-~442)  in  the  first  of  his  Pythian  odes,  for 
Hieron  of  the  town  of  Aitna,  winner  in  the  chariot  race  in  B.C. 
474,  exclaims : — 

.  .  .  "  He  (Typhon)  is  fast  bound  by  a  pillar  of  the  sky, 
eyen  by  snowy  Etna,  nursing  the  whole  year's  length  her 
dazzling  snow.  Whereont  pure  springs  of  nni^proachable  fire 
are  Tomited  from  the  inmost  depths  :  in  the  daytime  the  lava- 
streams  ponr  forth  a  lurid  rush  of  smoke  :  but  in  the  darkness 
a  red  rolling  flame  sweepeth  rocks  with  uproar  to  the  wide  deep 
sea.  •  .  That  dragon-thing  (Typhon)  it  is  that  maketh  issue 
from  beneath  the  terrible  fiery  flood." 

^schylus  (B.O.  625 — 166)  speaking  also  of  the  "  mighty 
Typhon  "  (Prometh&ua  Y.    Myer^s  translation)  exclaims : — 

"  he  lies 

A  helpless,  powerless  carcase,  near  the  strait 

Of  the  great  sea,  fast  pressed  beneath  the  roots 

Of  ancient  Etna,  where  on  highest  peak 

Hephssstos  sits  and  smites  his  iron  red  hot, 

From  whence  hereafter  streams  of  flre  shall  burst. 

Devouring  with  flerce  jaws  the  golden  plains 

Of  fruitful  fair  Sikelia.'' 
Herein  he  probably  refers  to  the  eruption  (B.C.  476)  which 
had  occurred  a  few  years  previously. 

Thucydides  (B.C.  471 — i02)  alludes  in  the  last  lines  of  the 
Third  Book  to  several  early  eruptions  of  the  mountain  in  the 
following  terms : — "  In  the  first  days  of  this  spring,  the  stream 
of  fire  issued  from  Etna,  as  on  former  occasions,  and  destroyed 
some  land  of  the  Gatanians,  who  live  upon  mount  Etna,  which 
is  the  largest  mountain  in  Sicily.  Fifty  years,  it  is  said,  had 
elapsed  since  the  last  eruption,  there  having  been  three  in  all 
since  the  Hellenes  have  inhabited  Sicily." 

Virgil's  oft-quoted  description  of  the  mountain  (Eneid  Bk. 
8)  we  give  in  the  spirited  translation  of  Conington : — 

"  But  Etna  with  her  voice  of  fear 

In  weltering  chaos  thunders  near. 

Now  pitchy  clouds  she  belches  forth 

Of  cinders  red,  and  vapours  swarth ; 

And  from  her  caverns  lifts  on  high 

Live  balls  of  fiame  that  lick  the  sky : 

Now  with  more  dire  convulsion  flings 

Disploded  rooks,  her  heart's  rent  striugBy 
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And  lava  torrents  hnrls  to-day, 
A  burning  g^f  of  fiery  spray." 
Many  other  early  writers  speak  of  the  monntain,  among 
them  TheocritoB,  Ovid,  Liyy,  Seneca,  Lncretios,  Lncan,  Fetro- 
nins,    Dion    Cassins,   Strabo,  Diodoms   Sicnins,  and  Lncilins 
Btrabo.    Junior.     Strabo  has  given  a  very  fair  description  of  the  moun- 
tain, and  mentions  that  the  upper  of  it  part  was  bare  and  ooyered 
with  ashes,  and  with  snow  in  winter,  while  the  lower  slopes 
were  covered  with  forests.   The  summit  was  a  plain  20  stadia  in 
circumference  in  the  midst  of  which  rose  a  small  hillock.  It  was 
commonly  ascended  in  his  time.    Lucilius  mentions  that  people 
ascended  to  the  edge 'of  the  crater,  and  offered  incense  to  the 
tutelary  gods  of  the  mountain. 

While  the  poets  on  the  one  hand  had  invested  the  mountain 
with  various  supernatural  attributes,  and  had  made  it  the 
prison  house  of  a  chained  giant,  and  the  workshop  of  a  swart 
god,  Lucretius  and  others  endeavoured  to  show  that  the 
eruptions  and  other  phenomenas  could  be  easily  explained 
by  the  ordinary  operations  of  nature.  These  ideas  were 
developed  by  Lucilius  Junior  (the  friend  of  Seneca  to 
whom  he  addressed  his  Quaationes  NatriraXe8)j  in  a  poem 
consisting  of  640  hexameters  of  not  inelegant  Latin,  entitled 

Lofontlos.  Lucretius  explains  the  more  prominent  phenomena  of  Etna 

in  the  following  manner : — *'  And  now  at  last  I  will  explain  in 
what  ways  yon  flame  roused  to  fnxy  in  a  moment  biases  forth 
from  the  huge  furnaces  of  Aetna.  And  first  the  nature  of  the 
whole  mountain  is  hollow  underneath,  underpropped  throughout 
with  caverns  of  basalt  rocks.  Furthermore  in  all  caves  are 
wind  and  air ;  for  wind  is  produced  when  the  air  has  been 
stirred  and  put  in  motion.  When  this  air  has  been  thoroughly 
heated,  and  raging  about  has  imparted  its  heat  to  all  the  rocks 
around,  wherever  it  comes  in  contact  with  them,  and  to  the 
earth,  and  has  struck  out  from  them  fire  burning  with  swift 
flames,  it  rises  up  and  then  forces  itself  out  on  high,  straight 
through  the  gorges ;  and  so  carries  its  heat  far  and  soattem 
far  its  ashes  and  rolls  on  smoke  of  a  thick  pitchy 
blackness,  and  flings  out  at  the  same  time  stones  of  prodigioufl 
weight ;  leaving  no  doubt  that  this  is  the  stormy  force  of  air. 
Again  the  sea  to  a  great  extent  breaks  its  waves  and  snoka 
back  itB  mirf  at  the  roots  of  thfit  mountain.    CayemB  refioh 


IV. 


VmmDo. 


Filotco. 


from  this  eea  as  far  as  the  deep  goiges  of  the  mountain  below. 
Through  these  you  mnst  admit  (that  air  mixed  np  with  watsr 
passes  :  and)  the  nature  of  the  case  compels  (this  air  to  enter 
in  from  that)  open  sea  and  pass  right  within  and  then  go  ont  in 
blasts  and  so  lift  np  flame  and  throw  ont  stones  and  raise 
clonds  of  sand  ;  for  on  the  snmmit  are  craters,  as  they  name 
them  in  their  own  language ;  what  we  call  gorges  and  months." 
(Mnnro's  translation.) 

Many  of  the  myths  developed  by  the  earlier  poets  had  their 
home  npon  the  very  sides  of  Efcna : — Demeter  seeking  Perse- 
phone, Acis  and  Galatea,  Polyphemns  and  the  Cyclops.  Mr. 
Symonds  {Bketches  in  ItoJy  arid  QreecBt  p.  201)  tells  na  that  the 
one-eyed  giant  Polyphemns  was  Etna  itself  with  its  one  great 
crater,  while  the  Cyclops  were  the  many  minor  cones. 
"Persephone  was  the  patroness  af  Sicily,  becanse  amid  the 
billowy  corn-fields  of  her  mother  Demeter,  and  the  meadow- 
flowers  she  loved  in  girlhood,  are  ever  found  sulphurous  ravines 
and  chasms  breathing  vapour  from  the  pit  of  Hades." 

It  is  said  that  both  Plato  and  the  Emperor  Hadrian 
ascended  Etna  in  order  to  witness  the  sunrise  from  its  summit. 

The  story  of: — 

"  he  who  to  be  deemed 
A  god,  leaped  fondly  into  Etna  flames, 
Empedocles." 
is  too  trite  to  require  repetition. 

If  we  pass  now  to  more  modem  times  we  find  mention  of 
Etna  by  Dante,  Petrarch,  Cardinal  Bembo,  and  other  middle 
age  writers.  In  1541  Fazzello  made  an  ascent  of  the  mountain, 
which  he  briefly  describes  in  the  fourth  chapter  (entitled  De 
Aetna  Monte  et  ejus  ignibua)  of  his  work  Be  rehtu  Sieulis, 
He  also  gives  a  very  brief  history  of  the  mountain. 

In  1691  Antonio  Filoteo,  who  was  bom  on  Etna, 
published  a  work  in  Venice  entitled :  Aetna  TopographiOf 
incendiorwn  AetnoBorum  Historian  in  which  he  describes  an 
eruption  which  he  witnessed  in  1686.  He  asserts  that  the 
mountain  is  divided  into  three  "  Begions,"  the  first,  very  arid, 
rugged  and  uneven,  and  full  of  broken  rocks ;  the  second, 
covered  with  woods ;  and  the  third,  cultivated  in  the  ordinary 
manner.  Of  the  height  he  says  '^Ascensum  trig^nta  circiter 
millia  passuum  ad  plus  hahet."  He  makes  a  curious  error  as 
to  th0  i^an^e  Monjfibello  which  he  derives  from  MuUiher,  one  of 
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the  names  of  Ynloan,  who  was  snpposed  by  the  ancients  to 

have  his  forge  in  the  monntain. 

Oarrera  gave  an  aocoont  of  Etna  in  1686;    the  Jesnit 

Kircher  in  16S8 ;    and  Massa  in  1708.      The  g^at  eruption  of 

1669  was  described  at  length  by  the  natnralist  Borrelli  in  the 

year  of  its  occurrenoe.  It  was  also  described  by  some  Englishmen 

in  the  Philosophical  Transactions ;  and  by  the  Earl  of  Winchel- 

sea,  onr  Ambassador  at  Constantinople,  who  was  returning  to 
Spapf  lOB  OK 

1M9.  England  by  way  of  the  Straits  of  Messina,  at  the  time.      As 

this  was  the  most  considerable  eruption  of  modem  times  it 
attracted  a  good  deal  of  attention.  A  map  in  the  Bihliothique 
Nation  ale  in  Paris  gires  an  imaginary  view  of  the  mountain 
during  this  eruption.  It  is  entitled  "Flan  du  Mont  Etna 
oommunement  dit  Mount  Qibel  en  Tlsle  de  Scicille  et  de 
t'jnc^die  arriue  par  un  tr^blement  de  terre  le  8m«  mars 
dernier  1669."  Further  in  the  Sacristy  of  the  Cathedral  of 
Catania  there  is  a  curious  wall  painting  representing  broad  red 
streams  of  lava  descending  from  the  Monti  Bossi  and  over- 
whelming the  city. 

In  a  ''new  map  of  Italy  published  in  1714  by  H.  Moll, 
Geographer  in  Devereuz  Court,  Strand,  there  is  a  representation 
of  Etna  during  the  eruption  of  1669.  Over  againBt  the  cost  of 
Sicily  and  near  the  mountain  is  written:  "Mount  Etna  or 
Mount  Oibello.  This  monntain  sometimes  issues  out  pure 
flame,  and  at  other  times  a  thick  smoak  with  ashes  ;  streams 
of  fire  run  down  with  great  quantities  of  burning  stones,  and 
has  made  many  eruptions." 

Towards  the  middle  of  the  next  century,  the  monntain 
was  ascended  and  described  by  Count  D'Orvillo  (1727)  ;  by  the 
German  Biedesel  in  1767,  and  by  Sir  William  Hamilton,  then 
our  Ambassador  in  Kaples,  in  1769.  During  the  twenty  years 
which  followed  the  latter  date,  it  was  described  by  Borch, 
Swinburne,  Denon,  Spallazani,  Faujas  de  Saint  Fond, 
and  Houel.  The  latter  in  his  Voyage  pittoresque  dams  Us  Deux 
Sidles  1782 — 1786,  has  given  a  capital  account  of  the  mountain, 
accompained  by  some  excellent  engravings. 

In  1776  a  clever  Irishman  named  Patrick  Brydone,  published 
two  volumes  of  a  "  TOur  in  Sicily  and  Malta,"  and  he  herein 
describes  at  some  length  his  ascent  of  Etna ;  he  also  introduces 
as  many  facts  concerning  the  mountain  as  he  could  ooUeot 
from  the  Canon  Becupero  and  others.  His  account  is  more 
complete  than  any  which  had  appeared  in  English  np  to  that 
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time,  and  he  iB  freqnently  quoted  in  every  account  of  the 
monntain  which  we  have  met  with. 
F«mM.  It  was  reserred  howeyer  for  the  Abate  Franoeeco  Ferrara, 

ProfesBor  of  Physical  Science  in  the  Uniyersity  of  Catania,  to 
write  the  first  history  of  Etna  which  had  any  claim  to 
completeness.  This  entitled  DescrxMione  dell*  Etnaf  con  la  Storia 
dslle  erumioni  b  xl  Catahgo  dei  prodotti.  The  first  edition 
appeared  in  1793,  and  a  second  was  printed  in  Palermo  in 
1818.  It  is  illustrated  by  a  map,  and  some  rather  rongh 
engraying^.  The  author  was  bom  upon  the  mountain  and  his 
work  has  eyidently  been  to  a  great  extent  a  labour  of  loye.  It 
is  full  of  personal  obsenrations,  while  it  also  embodies  the 
principal  results  of  other  observers,  and  it  has  famished  the 
foundation  of  all  that  has  since  been  written  about  Etna. 

During  the  years  1814 — 15^16,  Captain  Smyth,  acting 
under  the  directon  of  the  Admiralty  made  a  survey  of  the 
coast  of  Sicily  and  measured  the  distances  of  the  adjacent 
islands.  This  was  necessary  in  consequence  of  the  very 
defective  state  of  the  Mediterranean  charts.  Although  at  this 
time  there  were  observatories  at  Palermo,  Naples,  and  Malta, 
the  exact  position  of  any  one  of  them  was  unknown;  and  some 
'places  on  the  coast  of  Sicily  were  mapped  as  much  as  twenty 
miles  out  of  their  true  position.  Smyth  carefully  determined 
the  latitude  and  longitude  of  Etna ;  accurately  measured  the 
height,  and  examined  the  surroundings  of  the  mountain.  His 
results  were  published  in  1824,  and  are  often  quoted  as  the 
most  accurate  which  we  possess. 
Gsmdlaio.  In  1824  Dr.  Joseph  Gemellaro,  who  lived  all  his  life  on  the 

mountain,  and  made  it  his  constant  study,  published  an 
"  Historical  and  topogpraphical  map  of  the  eruptions  of  Etna 
from  the  era  of  the  Sicani  to  the  year  1824."  In  it  he  delineates 
the  extent  of  the  three  Regions,  Coliivataf  Selvosa,  and  Veserta  ; 
he  places  the  Minor  Cones  to  the  number  of  74  in  their  proper 
places  ;  and  he  traces  the  course  of  the  various  lava-streams 
which  have  flowed  from  them  and  from  the  great  Crater.  This 
map  is  the  result  of  much  patient  labour  and  study,  and  it  is  a 
great  improvement  upon  that  of  the  Abate  Ferrara,  but  of 
course  it  is  impossible  for  one  man  to  survey  with  much 
accuracy  an  area  of  nearly  500  square  miles,  and  to  tiace  the 
tortuous  course  of  a  large  number  of  lava  streams.  Hence  we 
must  be  prepared  for  inaccuracies,  and  they  are  not 
uncommon: — ^the   coast   line  is  altogether  wrong  as  to  its 
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bearings,  some  of  the  small  towns  on  the  sides  of  the  monntain 
are  misplaced,  and  bnt  little  attention  has  been  paid  to  scale. 
Still  the  map  is  very  nseful,  as  it  is  the  onlj  one  whioh  shows 
the  conrse  of  the  lava-streams. 
To^ Abont  the  year  1847  Baron  SartorinsYonWaltershansen  com- 

menced a  minnte  snrvey  of  Etna,  and  a  complete  description  of 
the  monntain  both  geologicallj  and  otherwise.  He  was  assisted 
by  a  brother  professor  and  by  two  Sicilians,  and  their  labonrs 
extending  over  seyeral  years,  resulted  in  the  production  of  a 
fine  Atlas  of  Etna  which  even  in  its  imcomplete  form  costs  £12. 
There  are  26  maps  in  folio  and  81  engraving^.  Unfortunately 
the  work  has  never  been  completed  owing  to  the  death  of  Yon 
Waltershansen,  bnt  even  in  its  present  form  it  fvmishes  the 
most  exhaustive  history  of  any  one  mountain  on  the  face  of 
the  earth.  Dr.  Baltzers'  **  Wanderungeu  am  Aetna  "  in  a  recent 
volume  of  the  memoirs  of  the  Swiss  Alpine  Club,  is  mainly 
based  on  the  results  obtained  by  Yon  Waltershansen. 
I^]j,  Sir  Charles  Lyell  visited  Etna  three  times  ;  (in  1824,  1857, 

and  1858),  and  he  has  embodied  his  researches  in  a  memoir 
communicated  to  the  Boyal  Society,  and  in  a  lengthy  chapter 
in  his  **  Principles  of  Geology."  His  investigations  have  done 
much  to  add  to  our  knowledge  of  the  formation  and  geological 
characteristics  of  the  mountsdn. 

But  the  most  important  contribution  to  the  literature  of 
the  mountain  has  been  the  fine  map  of  the  Stato  Maggiore 
constructed  by  order  of  the  Italian  Government  between  1864 
and  1868.  It  embraces  the  whole  of  Sicily,  and  is  laid  down  on 
the  unusually  large  scale  of  1  in  60,000,  or  1'266  inch  to  a  mile. 
The  portion  relating  to  Etna  and  its  immediate  surroundings 
occupies  four  sheets.  All  the  small  roads,  and  rivulets  are 
introduced;  the  Minor  Cones  and  monticules  are  placed  in 
their  proper  positions,  and  the  elevation  of  the  ground  is  g^ven 
at  short  intervals  of  space  over  the  entire  map.  An  examination 
of  th^'g  map  proves  to  us  that  it  represents  the  first  accuilite 
survey  of  the  mountain.  It  shows  us  that  distances  and  areas, 
and  heights  have  been  repeatedly  misstated,  the  minor  cones 
misplaced,  and  the  trend  of  the  coast  line  misrepresented.  For 
example,  if  we  draw  a  line  due  North  and  south  through 
Catania,  and  a  second  line  from  the  Capo  di  Taormina,  (the 
north  eastern  limit  of  the  base  of  Etna,)  until  it  meets  the  first 
line  at  Catania,  the  lines  will  be  found  to  enclose  an  angle  of 
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26^  if  wc  adopt  the  Bamo  plan  with  Gemellaro's  map,  the 
included  angle  is  found  to  be  53° !  and  in  the  case  of  Ferrara's 
map  61** ! !  Again  it  has  been  stated  on  good  authority  that 
the  lava  of  396  B.C.  which  enters  the  sea  at  Capo  di  Schiso 
flowed  for  a  distance  of  nearly  30  miles,  the  map  shows  ub  that 
its  true  course  was  less  than  16  miles.  Lyell  in  1858  gives  a 
section  of  the  mountain  "from  West  20"*  N.  to  East 20° 8."  But 
a  comparison  with  the  new  map  proves  that  the  section  is 
really  taken  from  west  35°  K.  to  East  85°  8.,  an  error  which  at 
a  radius  of  ten  miles  from  the  Crater  would  amount  to  a 
difference  of  nearly  3  miles. 

As  to  any  recent  account  of  the  mountain,  I  must  say  that 
even  in  the  most  reputable  books  the  errors  are  numerous,  and 
often  grotesquely  absurd.  Any  such  articles  that  I  have  come 
acres  \  (and  I  have  sought  for  them  far  and  wide)  seem  to  me  to 
have  been  written  by  people  who  have  never  seen  the  mountain, 
and  who  have  extracted  a  sentence  from  one  book  here,  and 
another  there,  and  have  not  even  taken  the  trouble  to  see  whether 
the  extracts  themselves  agreed.  I  think  we  might  fairly  write  a 
receipt,  after  the  cookery  book  fashion,  for  all  the  recent  ac- 
counts of  Etna,  I  have  met  with.  It  would  be  something  of  this 
sort:— Take  of  Brydone*s  <<  Tour  in  Sicily"  3  parts,  of  Houel 
"Voyage  pittoresque,  &o  **  1  part,  of  Ferrara  "Descrizione 
dell'Etna,"  6  parts,  mix  well  together,  and  if  they  do  not  incorpo- 
rate add  a  little  Smyth's  "  Sicily,"  season  with  Daubeny  and 
Sorope  on  Volcanoes,  and  serve  up  with  Lyell  (Principles  of 
Geology)  Sauce  :  Beally  this  is  the  proceeding  in  the  long  article 
•  of  nine  quarto  pages  in  a  standard  work  of  reference.  One  of  the 
main  features  of  the  mountain  (the  large  number  of  parasitic 
cones),  is  very  slightly  touched  upon,  and  then  only  by  way  of 
quotation  from  Daubeney ;  and  the  astounding  statement  occurs 
that  the  visible  horizon  is  "  600  or  900  miles  in  diameter  1 1  *'  In  a 
recent  and  somewhat  standard  Gazetteer,  the  author  asserts 
that  the  e(me  of  Etna  is  divided  into  three  regions,  the  fertile^ 
the  woody,  and  the  desert,  whereas  the  cone  itself  is  the  desert 
region  without  a  particle  of  vegetation.  The  same  author  gives 
the  area  of  the  three  regions  as  849  square  miles,  a  number  as 
we  shall  afterwards  see  which  far  exceeds  the  reality. 
Bei  ht  '^^®  height  of  Etna  has  been  often  determined.    The  earlier 

writers  had  very  extravagant  notions  on  the  subject,  and  a 
height  of  3  miles  has  sometimes  been  assigned  to  it.  Brydone, 
Sausiore,  Shuokbnrghi  Irvine,  and  others  obtained  approxima* 
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tioog  to  the  present  height.  It  must  be  borne  in  mind,  howeyer, 
that  the  cone  of  a  Tolcano  is  liable  to  yariations  in  height  at 
different  periods,  and  a  diminution  of  as  mnoh  as  300  feet 
ooonrred  daring  one  of  the  eraptions  of  Etna  owing  to  the  fall- 
ing in  of  the  upper  portion  of  the  crater.  Daring  the  last  60 
yean,  howerer,  the  height  of  the  mountain  has  been  practically 
constant.  In  1815  Captain  Smyth  determined  the  height  to  be 
10874  feet.  In  1824  Sir  John  HerscheU,  who  was  unacquatnted 
with  Smyth's  resnlts,  estimated  it  at  10872^  feet.  The  new  map 
of  the  State  Maggiore  gires  8812-61  metres,  eqnal  to  10867*94  feet. 
Prof.  Jukes  (Manual  of  Geology)  says  "  If  we  were  to  put  Snowdon, 
the  highest  mountain  in  Wales,  on  the  top  of  Ben  Neris,  th« 
highest  in  Scotland,  and  Carrantnohill,  the  highest  in  Ireland, 
on  the  summit  of  both,  we  should  make  a  mountain  but  a  very 
little  higher  than  Etna,  and  we  should  require  to  heap  up  a 
great  number  of  other  mountains  round  the  flanks  of  our  new 
one  in  order  to  build  a  gentle  sloping  pile  which  should  equal 
Etna  in  bulk." 

lUdhu  of  The  radius  of  vision  from  the  summit  of  Etna  is  yery 

Yuioa* 

yariously    stated.      The   exaggerated   notions   of  the   earlier 

writers  that  the  coasts  of  Africa  and  of  Qreeoe  are  sometimes 
visible  may  be  at  once  set  aside.  Lord  Ormonde's  statement 
that  he  saw  the  Gulf  of  Taranto  and  the  mountains  of  Terra  di 
Lecce  beyond  it,— a  distance  of  245  miles,— must  be  received 
with  caution.  It  is,  however,  a  fact  that  Malta,  130  miles 
distant,  is  ofton  visible,  and  Captain  Symth  asserts  that  a  con- 
siderable portion  of  the  upper  part  of  the  mountain  may 
sometimes  be  seen  from  Malta.  It  is  stated  on  good  authority 
that  Monte  S.  Gtiuliano  above  Trapani  and  the  (Egadean  Isles, 
160  miles  distant,  are  sometimes  seen.  Other  writers  give  128 
miles  for  the  limit.  The  fact  is,  that  atmospheric  refraction, 
varies  so  much  with  diflsrent  conditions  of  the  atmosphere  that 
it  is  almost  impossible  to  give  any  exact  statement.  The  more 
so  when  we  remember  that  there  may  be  many  layers  of 
atmosphere  of  different  density  between  the  observer  and  the 
distant  horizon.  Distant  objects  seem  to  be  just  under  one's 
feet  when  seen  from  the  summit  of  the  mountain.  Smyth  gives 
the  radius  of  vision  as  150  7  mtlM :  and  this  I  am  inclined  to 
adopt  as  the  nearest  approach  to  the  truth,  because  Smyth  was 
an  accurate  observer,  and  he  made  oaref ol  corrections  both  for 
error  of  instruments  and  for  refraotion.    This  mdius  gives  aa 
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horizon  d46*4  miles  in  ciroumferenoe  and  an  included  area  of 
39,900  sqnare  miles,— larger  than  tbe  area  of  Ireland.  If  a 
drole  be  traced  with  the  crater  of  Etna  as  a  centre,  and  a  radius 
of  150  miles,  it  will  be  found  to  take  in  the  whole  of  Sicily,  and 
Malta,  to  out  the  western  coast  of  Italy  at  Scalca  in  Calabria, 
leaving  it  the  south  east  coast  near  cape  Bizzuto.  Such  a  circle 
will  include  the  whole  of  Ireland.  If  we  take  Derby  as  the  centre, 
its  circumference  will  touch  the  sea  beyond  Yarmouth  on  the 
east,  the  Isle  of  Wight  on  the  south,  the  Irish  channel  on  the 
westi  and  it  will  pass  beyond  Carlisle  and  New  Castle-on-Tyne 
on  the  north. 
BoimdArifls  df  The  road  which  surrounds  the  mountain  is  carried  along  its 

lower  slopes*  and  is  87  miles  in  length.  It  passes  through  the 
towns  of  Fatemo,  Ademo,  Bronte,  Bandazzo,  Lingnaglossa, 
Giarre,  and  Aci  Beale.  It  is  considered  by  some  writers  to 
define  the  base  of  the  mountain,  which  is  hence  most  erroneously 
said  to  have  a  circumference  of  87  miles;  but  the  road 
frequently  passes  over  high  beds  of  lava,  and  it  winds  considera- 
bly. It  is  about  10  miles  from  the  crater  on  the  north,  east,  and 
west  sides,  increasing  to  15|  miles  at  Fatemo  (S.W.)  The 
elevation  on  the  north  and  west  flanks  of  the  mountain  is  nearly 
2500  feet,  while  on  the  south  it  falls  to  1500  feet,  and  on  the 
east  to  within  50  feet  of  the  level  of  the  sea.  It  is  qaite  clear 
that  it  cannot  be  asserted  with  any  degree  of  accaracy  to  define 
the  base  of  the  mountain. 

The  '*  natural  boundaries  "  of  Etna  are  the  rivers  Alcantara 
and  Simeto  on  the  north,  west,  and  south ;  and  the  sea  on  the 
east  to  the  extent  of  23  miles  of  coast,  along,  which  lava  streams 
have  been  traced,  sometimes  forming  headlands  several 
hundred  feet  in  height.  The  base  of  *the  mountain  as  defined 
by  these  natural  boundaries,  is  said  to  have  a  circumference  of 
"  at  least  120  miles,"  an  examination  of  the  new  map.  however, 
proves  that  this  is  over-estimated. 

If  we  take  the  sea  as  tbe  Eastern  boundary,  the  river 
Alcantara  (immediately  beyond  which  Monte  di  Mojo  the  most 
northerly  minor  cone  of  Etna  is  situated),  as  the  Northern 
boundary,  and  the  river  Simeto  as  the  boundary  on  the  West 
and  South,  we  obtain  a  circumference  of  91  miles  for  the  base 
of  Etna.  In  this  estimate  the  small  sinuosities  of  the  river 
have  been  neglected,  and  the  southern  circuit,  has  been 
completed  by  drawing  a  line  from  near   Fatemo  to  Catania, 
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becAnse  the  Simeto  mns  for  the  laat  few  miles  of  ita  ootirte 
through  the  plain  of  Catania,  qnite  beyond  the  most  Bontherlj 
stream  of  lava. 

The  area  of  the  region  encloeed  hj  these  bonndariet  ie 
approximately  480  aqiMre  miles.  Beolna  gives  the  area  of  the 
mountain  as  1200  square  Eilometres=461  square  miles. 
(Nouvelle  Qeographie  Lnivenelle  1876.)  The  last  edition  of  a 
standard  Gazetteer  states  that  the  area  of  the  monntain  is 
**  849  square  miles ;"  but  this  estimate  is  altogether  absurd, 
for  if  a  circle  be  drawn  with  a  radius  of  16  miles  from  the 
crater,  it  will  pass  oat  to  sea  to  a  distance  of  41  miles  on  the 
east,  while  on  the  west  and  north  it  passes  through  limestona 
and  sandstone  formations  far  beyond  the  Alcantara  and  the 
Simeto,  and  beyond  the  limit  of  the  laya  streams. 

There  are  two  cities  (Catania  and  Aci  Reale,)  and  no  less 
than  63  towns  or  villages  on  Mount  Etna.  It  is  far  more 
thickly  populated  than  any  other  part  of  Sicily  or  Italy,  for 
while  the  population  of  Italy  per  square  Kilometre  is  90,  and  of 
Sicily  88,  that  of  the  habitable  zooe  of  Etna  is  650!  Ko  less 
than  300,000  persons  live  on  the  mountain.  Thus  with  an  area 
rather  larger  than  that  of  Bedfordshire  (462  square  miles),  it 
has  more  than  double  the  population  ;  and  with  an  area  equal 
to  about  one -third  that  of  Wiltshire,  the  population  of  the 
mountain  is  greater  by  nearly  60,000  inhabitants.  The  popula- 
tion of  Etna  appears  to  be  rapidly  increasing :  if  we  compare 
the  number  of  inhabitants  in  the  three  principal  towns  in  1824, 
and  in  1871,  this  fact  becomes  strikingly  obyious : — 

1824.  1871. 

Catania , 46081  84000 

AciBeale 14094  24167 

Fatemo 9808  16300 

The  general  aspect  of  Etna  is  that  of  a  pretty  regular  cone, 
covered  with  vegetation,  except  near  the  summit.  The  re- 
gularity is  broken  on  the  East  side  by  a  slightly  oval  valley, 
four  or  five  miles  in  diameter  called  the  Vol  del  Bove.  This 
commences  about  two  miles  from  the  summit,  and  is  bounded 
on  three  sides  by  nearly  vertical  precipices  from  3000  to  4000 
feet  in  height.  The  bottom  of  the  valley  is  covered  with  lavas 
of  various  date,  and  several  minor  craters  have  from  time  to 
time  been  upraised  from  it.  Many  eruptions  have  commenced 
in  the  immediate  neighbourhood  of  the  Ta  del  Bove,  and  Lyel 
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belieT88  that  there  formerly  existed  a  centre  of  permanent  erup- 
tion in  the  valley.  The  Yal  de  Bove  is  altogether  sterile,  but 
the  mountain  at  the  same  level  is  on  other  sides  clothed  with 
trees.  The  vast  mass  of  the  moantain  is  realised  hy  the  fact 
that  after  twelve  miles  of  the  asoenc  from  Oatania,  the  sammit 
looks  as  far  off  as  it  did  at  starting.  Moreover  Mount  Yesavins 
might  be  almost  hidden  away  in  the  Yal  del  Bove. 

The  sarfaoe  of  the  moantain  has  been  divided  into  three 
Zones  or  BegionSi  the  Piedimonicma  or  ColtiviUa  ;  the  SeUfosa, 
or  Nemorosa  ;  and  the  Deserta  or  Discoperia . 

The  lowest  of  these,  or  Oultivnted  Regum,  yields  in  abandanoe 
all  the  ordinary  Sicilian  prodncts.  The  soil  which  consists  of 
decomposed  lava  is  extremely  fertile,  although  of  course  large 
tracts  of  land  are  covered  by  recent  lavas,  or  by  those  which 
decompose  slowly.  In  this  Begion  the  vine  flourishes,  and 
abundance  of  com,  olives,  pistachio  nuts,  oranges,  lemons,  figs, 
and  other  fruit  trees.  The  breadth  of  this  region  varies,  it 
terminates  at  an  approximate  height  of  2CXX)  feet.  A  circle 
drawn  with  a  radius  of  ten  miles  from  the  crater  roughly 
defines  the  limit  of  this  Begion.  The  elevation  of  this  on  the 
north  is  2810  feet  near  Bandazzo :  on  the  south  2145  feet  near 
Nicolosi ;  on  the  east  600  feet  near  Maseali ;  and  on  the  west 
1145  feet  near  Bronte.  The  breadth  of  this  cultivated  zone  is 
about  2  miles  on  the  north,  east,  and  west,  and  9  or  10  on  the 
south,  if  we  take  for  the  base  of  the  mountain  the  limits 
proposed  above. 

The  Woody  Region  commences  where  the  cultivated  Begion 
end,  and  it  extends  as  a  belt  of  varying  width  to  an  approximate 
height  of  6300  feet.  This  terminated  above  by  a  circle  having 
ft  radius  of  nearly  1|  miles  from  the  crater.  There  are  fourteen 
separate  forests  in  this  region ;  some  abounding  with  the  oak, 
leechf  pine,  and  poplar,  others  with  the  ohesnut,  ilex,  and 
cork  tree. 

The  celebrated  Ccatagno  di  Cento  CavaUi  one  of  the  largsst 
and  oldest  trees  in  the  world  is  in  the  forest  of  Carpinetto  on  the 
east  side  of  the  moantain  five  miles  above  Giarre.  This  tree  has 
the  appearance  of  five  separate  trunks  united  into  one,  bat 
Ferrara  declares  that  by  digging  a  very  short  distance  below  the 
surface,  he  foand  one  single  stem.  The  pablic  road  now  passes 
through  tke  much  decayed  trunk.  Captain  Smyth  measured 
the  ciroumf erence  of  the  tree  a  few  feet  from  the  ground  and 
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found  it  to  be  163  feet«  which  woald  give  it  a  diameter  of  more 
than  50  feet.  The  tree  derives  its  name  from  the  atory  that  one 
of  the  Qaeens  of  Aragononce  took  shelter  in  its  trunk  with  a 
Boite  of  100  horsemen.  Near  this  patriarch  are  several  large 
ohesnats  whioh  withoat  a  shadow  of  doubt  are  single  trees  ;  one 
of  these  is  18  feet  in  diameter,  and  a  second  16  feet,  while  the 
Castagno  della  Qalea,  higher  upon  the  momitain,  is  25  feet  in 
diameter,  and  probably  more  than  1000  years  old.  The  breadth 
of  the  Begione  Selvosa  varies  considerably,  in  the  direction 
of  the  Yal  de  Bove  it  is  very  narrow,  while  elsewhere  it 
freqaently  has  a  breadth  of  from  6  to  8  miles. 
Befrfone  ^^®  Desert  Begion  is  embraced  between  the  limit  of  6800 

DeMrto.  f^^^  |^q^  ^j^^  summit.  It  occupies  about  10  square  miles,  and 
consists  of  a  dreary  waste  of  blaok  sand,  soorisd,  ashes,  and 
masses  of  ejected  lava.  In  winter  it  remains  permanently 
covered  with  snow,  and  even  in  the  height  of  summer,  soow 
may  be  found  in  certain  rifts. 
BotsniMl  Botanists  have  divided  the  surface  of  Etna    into    seven 

BagioBt.  regions.  The  first  extends  from  the  level  of  the  sea  to  100  feet 
above  it,  and  in  it  flourishes  the  palm,  banana,  Indian  fig  or 
prickly  pear,  sugar-cane,  mimosa,  and  acacia.  This  is  a  some- 
what deceptive  statement,  for  it  is  only  on  the  east  side  of  the 
mountain  that  the  level  within  the  base  sinks  to  100  feet  above 
the  sea ;  moreover  the  palm,  banana,  and  sugar-cane  are  com- 
parative rarities  in  this  part  of  Sicily.  Prickly  pears  and  vines 
are  the  most  abundant  products  of  the  lower  slopes  of  the  eastern 
side  of  Etna.  The  second  or  hilly  region  reaches  from  100  to 
2000  feet  above  the  sea,  and  therefore  constitutes  with  the  pre- 
ceding, the  Regione  CoUivata  of  our  former  division.  In  it  are 
found  cotton,  maize,  orange,  lemon,  shaddock,  and  the  ordinary 
Sicilian  produce.  The  culture  of  the  vine  ceases  near  its  upward 
limit.  The  third  or  woody  region  reaches  from  2000  to  4000 
feet,  and  the  principal  trees  within  it  are  the  cork,  oak.  maple, 
and  ohesnut.  The  fourth  region  extends  from  4000  to  6000  feet, 
and  contains  the  beech,  Scotch  fir,  bircb,  dock,  plaintain,  and 
Bandworth.  The  fifth  or  sub-alpine  region  extending  from  6000 
to  7000  feet,  contains  the  barbery,  soapwort,  toad-flax,  and 
juniper.  In  the  sixth  region,  7500  to  9000  feet  are  found  soap- 
wort,  sorrel  and  groundsel ;  while  the  last* narrow  zone  9000^ 
9200  feet  contains  a  few  lichens.  The  flora  of  Etna  comprises 
477  speoieB,  only  40  of  whioh  are  found  between  7000  feet  and 
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the  Bmnmit,  while  in  the  last  2000  feet  only  fine  phanerogamous 
species  are  found :  viz.,  Anthemis  Efcnensis  ;  Senecio,  Etnensis, 
Kobertsia  tarazacoides,  (which  are  pecnliar  to  Etna),  tanacetnm 
vnlgare,  and  i^stragnlus  Sicnlus.  Common  ferns,  snohasthe 
pteris  aqnilina,  are  fonnd  in  abundance  beneath  the  trees  in  the 
Begione  Selyosa. 
Mioor  OoBM.  A  remarkable  featare  of  Etna  is  the  large  number  of  Minor 

Craters  which  are  scattered  over  its  sides.  Thej  look  small  in 
comparison  with  the  great  mass  of  the  mountain,  but  in  reality 
some  of  them  are  of  large  dimensions.  Monte  Minardo,  near 
Bronte,  the  largest  of  these  Minor  Cones  is  still  750  feet  high, 
although  its  base  has  been  raised  by  modem  lava  streams  which 
have  flowed  around  it.  There  are  80  of  the  more  conspicuous 
of  these  minor  cones,  but  Yon  Waltershausen  has  mapped  no 
less  than  200,  within  a  ten- mile  radius  from  the  great  crater, 
neglecting  many  monticules  of  ashes.  As  to  the  statement 
which  one  meets  with  in  Beolus  to  the  effect  that  there  are 
700  Minor  Cones,  and  in  Jukes,  that  the  number  is  600,  it  is  to 
be  supposed  that  they  include  not  only  the  more  insignificant 
monticules,  and  heaps  of  cinders,  but  also  the  hocche  and 
hoccarelle  from  which  at  any  time  lara  or  fire  has  issued.  If 
these  be  included  no  doubt  these  numbers  are  not  exaggerations. 
The  only  important  minor  cone  which  has  been  raised  during  the 
historicaJ  period,  is  the  double  mountain  known  as  Monti  Bossi 
from  the  red  colour  of  the  cinders  which  compose  it.  This  was 
raised  from  the  plain  of  Kicolosi  during  the  eruption  of  1669  ; 
it  is  450  feet  in  height,  and  2  miles  in  circumference  at  the  base. 
In  a  line  between  the  Monti  Bossi  and  the  great  crater,  83  minor 
cones  may  be  counted,  and  Captain  Smyth  was  able  to  discern 
60  from  an  elevated  position.  Many  of  these  paraisitio  cones 
are  covered  with  vegetation,  as  the  names  Monte  Faggi,  Monte 
nice,  Monte  Zappini,  indicate:  The  names  have  not  been  hap- 
pily chosen,  thus  there  are  several  cones  in  different  parts  of  the 
moantain,  called  by  the  same  name : — Monte  Arso,  Monte  Nero, 
Monte  Bosso,  Mcnte  Frumento,  are  the  most  common  of  the 
duplicates.  Moreover  the  names  have  from  time  to  time  been 
altered,  and  it  thus  sometimes  becomes  difiicnlt  to  trace  a  cone 
which  has  been  alluded  to  under  a  former  name,  or  by  an  author 
who  wrote  before  the  name  was  changed.  In  addition  to  the 
Minor  Cones  from  which  lava  opce  proceeded,  there  are  numerous 
smaller  vents  for  the  subterranean  fires  called  Boc  cardie  del 
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Fw>eo»  In  the  eruption  of  1669,  thirteen  monthi  opened  in  the 
oonne  of  a  few  days,  and  in  the  eruption  of  1809,  twenty  new 
jDontha  opened  one  after  the  other  in  a  line  abont  six  miles  long. 
Two  new  oratera  were  formed  in  the  Yal  del  Bove  in  1852,  and 
seven  craters  in  1865.  The  ontbnrsts  of  lava  from  lateral  oones 
is  no  doabt  dae  to  the  fact  that  the  pressnre  of  lava  in  the  great 
crater,  which  is  nearly  1000  feet  in  depth,  becomes  so  great, 
that  the  lava  is  forced  oat  at  some  lower  point  of  less  resistance. 
The  most  northerly  of  the  Minor  Cones  is  Monte  di  Mojo  from 
whence  issaed  the  lava  of  896  B.C. ;  it  is  Hi  miles  from  the 
Crater ;  the  most  southerly  Cone  is  Monte  Ste.  Sofia,  16  miles 
from  the  crater.  Nearly  all  the  minor  cones  are  within  ten 
miles  of  the  crater,  and  the  majority  are  coUecced  between  soath, 
east,  and  west  that  is  in  an  angalar  space  of  135°  starting  mid- 
way between  east  and  south,  (45°  south  of  due  east),  to  due 
west,  (90°  west  of  due  south).  Lyell  speaks  of  the  minor  oones 
"  as  the  most  grand  and  original  feature  in  the  physiognomy 
of  Etna." 
AMMit  of  the  The  best  period  for  making  the  ascent  is  between  May  and 
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September,  after  the  melting  of  the  winter  snows  and  befora  the 
autumnal  rains.  In  winter  there  is  frequently  9  or  10  mi'es  of 
snow  stretching  from  the  summit  downwards,  the  paths  are 
obliterated,  and  the  guides  refuse  to  accompany  travellers. 
Moreover  violent  storms  ofben  ra^e  in  the  upper  regions  of  the 
mountain,  and  the  wind  acquires  a  force  which  it  is  difficult  to 
withstand,  and  is  at  the  same  time  piercingly  cold.  The  writer 
of  this  article  made  the  ascent  of  the  mountain  two  months  ago 
(August,  1877),  accompanied  by  a  courier  and  a  guide.  The 
weather  was  uniformly  bright  and  fine,  and  there  had  been 
no  rain  for  more  than  three  months.  The  temperature  in  the 
shade  at  Catania,  and  generally  along  the  eastern  boundary  of 
the  mountain  was  a  mean  of  82°  F.  We  left  Catania  soon 
after  midday,  and  drove  to  Nicolosi  12  miles  distant  and  2288 
feet  above  the  sea.  The  road  for  some  distance  lay  through  a 
very  fertile  district ;  on  either  side  there  were  corn-fields  and 
vineyards,  and  gardens  of  orange  and  lemon  trees,  figs  and 
almonds,  growing  in  the  decomposed  lava.  Tho  road  passes 
through  several  small  villages, — Pasquale,  Gravina,  and  Masca* 
lucia,— the  latter  a  town  of  4000  inhabitants.  Soon  after  this 
the  Monti  Bossi  are  seen  apparently  close  at  hand,  the  village  of 
Torre  di  Grifo  is  passed,  and  the  road  then  enters  a  nearly 
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barren  distriot,  oovered  with  the  lava  of  1637.  The  only  promi- 
nent vegetation  is  a  peonliar  tall  broom  (Qenista  Einensis)  which 
here  flooriahes.  We  reached  Nioolosi  at  half-past  4  o'clock. 
The  temperatnre  was  80°  F.  Here  we  din'ed  in  the  one  room  of 
the  very  primitive  inn;  starting  for  the  sammit  at  6  o'clock. 
For  a  short  distance  above  Nioolosi  stanted  vines  are  seen  growing 
in  black  cinders,  but  these  soon  give  place  to  a  large  tract 
covered  with  lava  and  ashes,  with  here  and  there  patches  of 
broom.  The  males  seemed  to  know  the  way  perfectly,  and  they 
con  tinned  to  ascend  with  the  same  easy  even  pace  withont  any 
guidance,  even  after  the  sun  had  disappeared  behind  the  western 
flank  of  the  mountain.  Yon  trnst  yonraelf  absolutely  to  the 
mnle,  which  picks  his  way  over  the  roughest  ground,  and  rarely 
stumbles,  or  changes  his  even  step.  We  found  it  quite  easy  to 
write  notes  while  ascending,  and  even  to  use  a  pocket- spectro- 
scope at  the  time  of  th^  setting  sun.  The  same  confidence  must 
not  however  be  extended  to  the  donkeys  of  Etna,  as  we  found  to 
our  cost.  Some  days  later  we  happened  to  be  at  Taormina,  and 
the  only  animal  wa  could  procure  to  carry  us  down  to  the  sea- 
shore 800  feet  below,  was  a  donkey.  It  was  during  the  hottest 
part  of  the  day,  and  it  was  necessary  to  carry  an  umbrella  in 
one  hand,  and  comfortable  to  wear  a  kind  of  turban  of  many 
folds  of  thin  muslin  round  one's  cap.  The  donkey  after  carefully 
selecting  the  roughest  and  most  precipitous  part  of  the  road, 
promptly  feU  down,  leaving  me  extended  at  full  length  on  the 
road,  with  the  open  umbrella  a  few  yards  off.  At  the  same  time 
the  turban  oame  unfolded,  and  stretched  itself  for  many  a  foot 
upon  the  ground.  Altogether  it  was  a  most  comical  sight,  and 
it  reminded  me  forcibly,  and  at  the  instant,  of  a  picture  which 
I  once  saw  over  the  altar  of  a  church  in  Pisa,  and  which  repre- 
se'hted  S.  Thomas  Aquinas  discomforting  Plato,  Aristotle,  and 
AverrOes.  The  latter  was  completely  overthrown,  and  in  the 
most  literal  sense,  for  he  was  grovelling  in  the  dust  at  the  feet 
of  S.  Thomas,  while  his  disarranged  turban  hid  fallen  from  him. 
The  district  o^  lava  and  ashes  above  Nioolosi  is  succeeded 
by  forests  of  small  trees,  and  we  are  now  fairly  within  the  Hegione 
Belvosa.  At  half-past  8  o'clock  the  temperature  was  66°  F. 
About  9  o'clock  we  arrived  at  the  Casa  del  Bosoo  (4216  feet)  at 
the  foot  of  Monte  Binazzi,  a  small  honse^in  which  several  men 
in  charge  of  the  forest  live.  Here  we  rested  till  10  o'clock;  and 
then  having  put  on  a  great  coat  and  double- waistcoat,  we  started 
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for  the  higher  regions.  The  air  was  extraordinarily  still,  the 
flame  of  a  candle  plaoed  near  the  open  door  of  the  house  did  not 
flicker.  The  asoent  now  carried  us  through  forests  of 
pollard  oaks,  in  which  it  was  quite  impossible  to  see  either  a 
path,  or  anj  obstacles  which  might  lie  in  ones  waj^  The  guide 
carried  a  lantern,  and  the  mules  seemed  well  accustomed  to  the 
route.    At  about  6300  feet  we  entered  the  R^gione  Deserta,  a 

lifeless  waste  of  black  sand,  ashes,  and  lava ;  the  ascent  become 

tii*8ky/        more  steep,  and  the  air  was  bitterly  cold.    There  was  no  moon 
but  the  stars  shone  with   an    eztraordinarj   brilliancy,   and 
sparkled  like  particles  of  white  hot  steel.     We  had  never  before 
seen  the  heavens  studded  with  such  myriads  of  stars.    The  Milky 
Way  shone  like  a  path  of  fire,  and  meteors  flashed  across  the  sky 
in  such  numbers  that  we  soon  gave  up  any  attempt  to  count 
them.    The  vault  of  heaven  seemed  to  be  much  nearer  than  when 
seen  from  the  earth,  and  more  flat,  as  if  only  a  short  distance 
above  our  heads,  and  some  of  the  brighter  stars  appeared  to  be 
hanging  down  from  the  sky.    Biydone  in  speaking  of  his  im- 
pressions says,  "  The  sky  was  clear,  and  the  immense  vault  of 
heaven  appeared  in  awful  majesty  and  splendour.    We  found 
ourselves  more  struck  with  veneration  than  below,  and  at   first 
were  at  a  loss  to  know  the  cause ;  till  we  observed  with  astonish- 
ment, that  thd  number  of  the  stars  seemed  to  be  infinitely 
increased ;  and  the  light  of  each  of  them  appeared  brighter  than 
usual.    The  whiteness  of  the  Milky  Way  was  like  a  pure  flame 
that  shot  across  the  heavens ;  and  with  the  naked  eye  we  could 
obterve  dusters  of  stars  that  were  invisible  in  the  regions  below. 
We  did  not  at  flrst  attend  to  the  cause,  nor  recollect  that  we  had 
now  passed  through  ten  or  twelre  thousand  feet  of  gross  vapour, 
that  blunts  and  confuses  every  ray  before  it  reaches  the  surface 
of  the  earth.    We  were  amazed  at  the  distinctness  of  vision,  and 
exclaimed  together,  *'  What  a  glorious  situation  for  an  observa- 
tory !  Had  Empedocles  had  the  eyes  of  (Galileo,  what  discoveries 
must  be  not  have  made !    We  regretted  that  Jupiter  was  not 
visible,  as  I  am  persuaded  we  might  have  discovered  some  of 
his  satellites  with  the  naked  eye,  or  at  least  with  a  small  glass 
I  had  in  my  pocket." 
PropoE«d  Brydone   wrote    a   hundred  years  ago,  but  his  idea  of 

erecting  an  observatory  on  Mount  Etna  was  only  revived 
lest  year,  when  Professor  Taochini  the  Astronomer  Royal 
at  Palermo,  oommnnioated  a  paper  to  the  Aocademia  Qioenieo^ 
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entitled  "  DeUa  Cwveniema  ed  utiUta  di  erig^e  tuJVSina 
fitio  Bi<unon$  AfitronomicO'Meieorologieo,**  Tacchini  notioee 
the  eztiaordinary  blueness  of  the  sky  aa  seen  from 
Etna,  and  the  appearance  of  the  snn,  which  io  "whiter 
and  more  tranquil "  than  when  seen  from  below  i  moreoyer 
the  spectroBCopio  lines  are  defined  with  wonderful  dia- 
tinctnesa.  In  the  evening  at  10  o'clock  Sirins  appeared  to  riyal 
Yenns,  the  peciiliaritieB  of  the  ring  of  Saturn  were  seen  far 
better  than  at  Palermo,  and  Yenna  emitted  a  light  anffioientlj 
powerful  to  cast  shadows,  it  also  scintillated.  When  the  chromo- 
sphere of  the  sun  was  examined  the  next  morning  by  the 
spectroscope  the  inyersion  of  the  magnesium  line,  and  of  the  line 
1474  was  immediately  apparent,  although  it  was  impossible  to 
attain  this  efEeot  at  Palermo.  Taochini  proposes  that  an  Obserra- 
tory  should  be  established  at  the  Casa  Inglesi  in  connection  with 
the  Uniyersity  of  Catania,  and  that  it  be  provided  with  a  good 
six-inch  refracting  telescope,  and  with  meteorological  instru- 
ments. In  this  obeeryatory  constant  obseryations  should  be 
made  from  the  beginning  of  June  to  the  end  of  September,  and 
the  telescope  should  then  be  transported  to  Catania,  where  a 
duplicate  mountiug  might  be  provided  for  it,  and  observations 
continued  for  the  rest  of  the  year.  There  seems  to  be  every 
probability  that  this  scheme  will  be  carried  out  in  the  course 
of  next  year. 

During  this  digression  we  have  been  toiling  along  the  slopes 
of  the  Begione  Deaerta  and  looking  at  the  slgr;  at  length  we  reach 
the  Piano  dsl  Lago  or  Plain  of  the  Lake,  so  called  because  a  lake, 
produced  by  the  meeting  of  the  snows,  existed  here  till  1607 
when  it  was  filled  up  by  lava.  The  air  is  now  excessively  cold, 
and  a  aharp  wind  is  blowing.  Progress  is  very  slow,  the  soil 
consists  of  loose  ashes,  and  the  mules  frequently  stop.  The  guide 
assures  us  that  the  Casa  Inglesi  is  quite  near,  but  the  stoppages 
become  so  frequent  that  it  seems  a  long  way  off ;  at  length  we 
dismount,  and  drag  the  mules  after  us,  and  after  a  toilaome 
walk  the  small  lava-built  house  called  the  Casa  Inglesi  is 
reached,  (1.80  a.m ,  Temperature  40  F.).  It  stands  at  a  height 
'  of  9662  feet  above  the  sea,  near  the  base  of  the  cone  of  the 
great  crater.  The  Casa  Inglesi  takes  its  name  from  the  fact 
that  it  was  erected  by  the  English  officers  stationed  in  Sicily 
in  1811.  It  has  suffered  severely  from  time  to  time  from  the 
pressure  of  snow  and  from  earthquakes,  but  it  was  thoroughly 
repaired  in  1862  on  the  occasion  of  the  visit  of  Prince  Humbert, 
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and  18  now  in  tolerable  preservation.  It  consists  of  ihree  roomB 

containing  a  few  deal  chairs,  a  table,  and  seyeral  shelves  like 

the   berths  of  ships  fnmished  with  plain  straw  mattresses. 

There  is  also  a  rongh  fireplace.    When  we  reached  the  house, 

very  wearj  and  so  cold   that  we  conld  scarcely  move,  it  wsa 

discovered  that  the  conrier  had  omitted  to  get  the  key  from 

Kicolosi,  and  there  seemed  a  prospect  of  spending  the  honrs  till 

dawn  in  the  open  air.    Fortnnatelj  we  had  with  ns  a  hard 

ohisel  and  a  geological  hammer,  and  by  the  aid  of  these  we 

forced  open  the  shntter,  serving  ajB  a  window,  and  crept  into  the 

house.    Ten  minntes  later  a  large  fire  of  wood  was  blazing  up 

the  chimney,  onr  eatables  were  unpacked,  some  hot  coffee  was 

made,  and  we  were  snpremely  comfortable.     At  8  a.m«  we  left 

the  Gasa  Inglesi  for  the  snmmit  of  the  great  crater,  1200  feet 

above  ns,  in  order  to  be  in  time  to  witness  the  sunrise.    Our 

road  lay  for  a  short  distance   over  the  npper  portion  of  the 

Piano  del  Lago,  and  the  walking  was  very  diffionlt.  The  brighter 

stars  had  disappeared,  and  it  was  mnch  darker  than  it  had  been 

some   honrs  before.    The  goide  led  the  way  with  a  lantern. 

The  ascent  of  the  cone  was  a  very  stiff  piece  of  work  i  it  consiats 

of  loose  ashes  and  blocks  of  lava,  and  slopes  at  an  angle  of  "  46** 

or    more"  according  to  one  writer,  and  of  88^  according  to 

another.    Probably  the  slope  varies  on  different  sides  of  the 

cone ;  we  should  certainly  incline  to  the  46^  on  the  side  of  the 

cone  which  we  ascended.     Fortunately  there  was  no  strong 

wind,  and  we  did  not  suffer  from  the  sickness  of  which  tra* 

vellers  constantly  complain,  in  the  rarefied  atmosphere  of  the 

tBamiDft  of  th«    snmmit.    We  reached  the  highest  point  at  4.80  p  m.,  and  found 

atemperatnre  of  47^F.   Steam  and  snlphnrons  acid  issued  from 

the  ground,  under  our  feet,  and  the  cinders  were  so  hot  in  some 

places  that  it  was  necessary  to  choose  a  cool  place  to  sit  down 

on.    A  thermometer  inserted  just  beneath  the  soil  from  which 

steam  issued,  registered  182**F.    We  now  anxiously  awaited  the 

rising  of  the  sun.    Nearly  all  the  stars  had  faded  away.    The 

vault  of  heaven  was  a  pale  blue,  becoming  a  darker  and  darker 

grey  towards  the  west,  where  it  appeared  to  be  nearly  black. 

Just  before  sunrise  the  sky  had  the  appearance  of  an  enormous 

arched  spectrum  extremely  extended  at  the  blue  end.     Above 

the  place  where  the  sun  would  presently  appear  there  was  a 

SoiiriM  ticm    brilliant  red,  shading  off  in  the  direction  of  the  zenith,-  to  orange, 

and  yellow  i  this  was  succeeded  by  pale  green ;  then  a  long 

stretch  of  pale  blue,  darker  blue,  and  dark  grey,  ending  opposite 


the  riBing  sun  with  black.  This  effect  was  quite  distinct ;  it 
lasted  some  minutes,  and  was  very  remarkable.  This  was 
succeeded  by  the  usnal  rayed  appearance  of  the  rising  snn,  and 
at  ten  minntes  to  5  o'clock  the  npper  limb  of  the  snn  was  seen 
abore  the  mountains  of  Calabria.  Examined  by  the  spectro- 
scope the  Franenhofer  lines  were  extremely  distinct,  partionlarly 
two  lines  near  the  red  end  of  the  spectrum. 

Vieir  from  th«  The  top   of  the  monntain  was  now  illmninated,  while  all 
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below  was  in  oomparatiTO  darkness,  and  a  light  mist  floated 

oyer  the  lower  regions.  We  were  so  fortunate  as  to  witness  a 
phenomenon  which  is  not  always  Tisible,  viz ,  the  projection  of 
the  triangular  shadow  of  the  mountain  across  the  island,  a 
hundred  miles  away.  The  shadow  appeared  vertically  suspen- 
ded in  space  at  or  beyond  Palermo,  and  resting  on  a  slightly 
misty  atmosphere  ;  it  g^radually  sank  until  it  reached  the  surface 
of  the  island,  and  as  the  sun  rose,  it  approached  nearer  and 
nearer  to  the  base  of  the  mountain.  In  a  short  time  the  flood 
of  light  destroys  the  first  effects  of  light  and  shadow.  The 
mountains  of  Calabria  and  the  west  coast  of  Italy  appeared  rery 
close,  and  Stromboli  and  the  Lipari  Islands  almost  under  our 
feet  I  the  east  coast  of  Bicily  could  be  traced  until  it  ended  at 
Cape  Passaro  and  turned  to  the  west  forming  the  southern 
boundary  of  the  island,  while  to  the  west  distant  mountains 
appeared.*  No  one  would  haye  the  hardihood  to  attempt  to 
describe  the  yarious  impressions  which  rapidly  float  through 
the  mind  during  the  contemplation  of  sunrise  from  the  summit 
of  Etna.  Brydone,  who  is  by  no  means  inclined  to  be  rapturous 
or  ecstatic  in  reg^ard  to  the  many  wonderful  sights  he  saw  in  the 
course  of  his  tour,  calls  this  "  the  most  wonderful  and  most 
sublime  sight  in  nature."  "  Here,"  he  adds,  **  description  must 
ever  fall  short ;  for  no  imagination  has  dared  to  form  an  idea  of 
so  glorious  and  so  magnificent  a  scene.  Neither  is  there  on 
the  surface  of  this  globe,  any  one  point  that  unites  so  many 
awful  and  sublime  objects.  The  immense  eleyation  from  the 
surface  of  the  earth,  drawn  as  it  were  to  a  single  point,  without 
any  neighbouring  mountain  for  the  senses  and  imagination  to 
rest  upon,  and  recoyer  from  their  astonishment  in  their  way 
down  to  the  world.  This  point  or  pinnacle,  raised  on  the  brink 
of  a  bottomless  gulph,  as  old  as  the  world,  often  discharging 
rivers  of  fire,  and  throwing  out  burning  rocks,  with  a  noise  that 
shakes  the  whole  island.  Add  to  this,  the  unbounded  extent  of 
the  prospect,   comprehending  the  greatest  diversity  and  the 


moit  beautiful  scenery  in  nature,,  with  the  rising  sun,  advancing 
in  the  east  to  illuminate  the  scene." 
The  Crater.  When  the  sun  had  risen  we  had  time  to  examine  the  crater, 

a  rast  abyss  nearly  1000  feet  in  depth,  and  with  very  precipitous 
sides.  Its  dimensions  yaiy,  but  it  is  now  between  two  and 
three  miles  in  circumference.  Sometimes  it  is  nearly  full  of 
lara,  at  other  times  it  appears  to  be  bottomless.  At  the  present 
time  it  is  like  an  inyerted  cone ;  its  sides  are  covered  with 
incrustations  or  sulphur  and  ammonia  salts,  and  jets  of  steam 
perpetually  issue  from  crevices.  Near  the  summit  we  found 
a  deposit  several  inches  in  thickness  of  a  white  snbstano6| 
apparently  a  silicate,  deposited  by  the  hot  issuing  gases. 
Hydrochloric  add  is  said  to  frequently  issue  from  the  crater; 
the  gases  that  were  most  abundant  appeared  to  be  sulphurous 
acid  and  steam.  The  interior  of  the  crater  appeared  to  be  very 
similar  to  that  of  the  Solfatara  near  Pusmeli.  During  the 
.  descent  from  the  cone  we  collected  various  specimens  of  ash  and 
dnoer,  some  red,  others  black  and  very  vesicular,  others 
crystalline,  some  pale  pink.  The  steep  slope  of  the  cone  waa 
well  shown  by  the  Hot  that  although  the  surface  is  either 
extremely  rugged  owing  to  the  accumulation  of  masses  of  lava^ 
or  soft  and  yielding  on  account  of  the  depth  of  cinders,  a  large 
mass  of  lava  sent  rolling  at  the  top  rushes  down  with  increasing 
velociiy  until  it  bounds  off  to  the  level  plain  below. 

At  the  Casa  Inglese  we  remounted  the  mules,  and  made  a 
slight  detour  to  the  east  in  order  to  look  down  into  the  Yal  del 
Bove,  which  is  here  seen  as  a  gigantic  ralley  bounded  on  the 
north  by  the  precipitous  cliffs  of  the  Berra  delle  Concaize,  and 
on  the  south  by  the  Serra  del  Solfizio.  It  is  believed  by  Lyell 
and  others  that  in  the  Balao  di  Trifoglietto  at  which  point  the 
precipices  are  most  profound  and  abrupt,  there  was  a  second 
permanent  crater  of  eruption.  The  Torre  del  Filosofo,  a  ruined 
tower,  traditionally  the  observatory  of  Empedooles,  stands  near 
the  Gasa  Inglesi.  Not  far  from  this  a  great  deposit  of  ice  was 
found  in  1828.  It  was  preserved  from  melting  by  a  layer  of 
ashes  and  sand  which  had  covered  it  soon  after  its  first 
existence  as  a  glacier,  a  stream  of  lava  subsequently  flowed 
over  the  ashes,  and  completely  protected  the  ice ;  the  non- 
conducting power  of  the  ashes  prevented  the  lava  from  melting 
the  ice.  The  snow  which  f aUs  on  the  mountain  is  stored  away 
in  caves  and  used  by  the  Sicilians  during  summer.  A  ship-load 
is  also  sent  to  Malta,  and  the  Archbishop  of  Catania  derives  a 
good  deal  of  his  income  from  the  sale  of  Etna  snow. 
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During  our  descent  from  the  monntam  we  were  mnch 
straok  hy  the  apparent  nearness  of  the  minor  cones  beneath 
ns,  and  of  the  Tillages  at  the  base  of  the  monntain.  Thej 
seemed  to  be  painted  on  a  verticfd  wall  in  front  of  ns,  and 
although  from  ten  to  fifteen  miles  distant  they  appeared  almost 
within  a  stone's  throw.  This  onrions  effect,  which  has  often 
been  observed  before,  is  dae  to  refraction.  At  the  summit  of 
Etna  we  have  left  one-third  of  the  atmosphere  beneath  ns,  and 
the  air  is  now  pressing  npon  ns  with  a  weight  of  ten  pounds  on 
the  square  inch  instead  of  the  usual  fifteen  pounds  experienced 
at  the  level  of  the  sea.  In  looking  towards  the  base  of  the 
mountain  we  are  consequentlj  looking  Trom  a  rarer  to  a  denser 
medium,  and  it  is  a  law  of  optics  that  when  light  passes  from  a 
denser  to  a  rarer  medium  it  is  refracted  away  from  the  per- 
pendicular, and  thus  the  object  from  which  it  emanates 
appears  raised,  and  nearer  to  us  than  it  really  is.  The  objects 
around  Etna  appear  near  to  us,  and  raised  vertically  from  the 
horison  for  the  same  reason  that  a  stick  plunged  in  water 
appears  bent. 

We  reached  Kicolosi  again  about  noon  having  left  it 
eighteen  hours  before.  The  ascent  of  the  mountain,  although 
it  does  not  involve  much  hard  walking,  is  somewhat  trying  on 
account  of  the  extremes  of  temperature  which  are  experienced. 
In  the  course  of  the  morning  of  our  descent  we  had  experienced 
a  difference  equal  to  more  than  40^.  Aa  to  the  ascent :  you 
are  moving  upwards  nearly  aU  night :  you  have  six  hours  of 
riding  on  a  mule,  some  of  it  in  a  bitterly  cold  atmosphere :  you 
get  very  much  heated  by  the  final  steep  climb  of  1100  feet,  and 
you  find  at  the  summit  a  piercing  wind ;  of  course  there  is  no 
shelter,  and  you  sit  down  to  wait  for  sunrise  on  cinders  which 
are  Cfently  giving  off  steam  and  sulphurous  acid ;  the  former 
condenses  to  water  as  soon  as  it  meets  the  cold  air,  and  you 
find  your  great  coat,  or  the  rug  on  which  you  have  sat  down, 
speedily  saturated  with  moisture. 

After  resting  for  awhile  at  Nicolosi,  we  started  to  make  a 
giro  of  the  mountain,  by  way  of  the  base  road  before  mentioned, 
which  passes  through  Fatemo,  Ademo,  Bronte,  Bandazzo, 
GKarre,  and  Aci  Beale.*  Descending  into  the  Begione  Goltivata 
we  passed  through  Patem6  the  largest  town  on  the  flanks  of 
Etna,  after  Catania  and  Aci  Beale.  It  stands  on  the  site  of  the 
Slkelian  town  of  Hybla  Major.    The  present  town  was  founded 

*  See  the  map  which  is  by  Kiepperti  and  is  taken  from 
Baedekert 
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hy  King  BogerlBt,  m  1078.  It  nowboniaiiui  15,800  inhabitantB. 
VoUowing  the  road  to  the  north  east  we  pass  through  the 
Tillage  of  Ste.  Maria  di  Licodia  on  the  site  of  the  ancient 
Aitna,  then  Bianoayilla  with  9328  inhabitants,  and  late  in  the 
eyening  we  reaoh  Adem6.  a  town  of  18000  inhabitants.  It  was 
founded  by  Boger  let  in  the  12th  century  on  the  site  of  the 
SlQcelian  City  of  Adranum,  which  contained  the  great  temple  of 
Zeus  Adranos  guarded  by  1000  dogs.  The  reception 
which  awaited  us  at  Aderno  after  our  climb  of  the  previous 
night,  and  a  very  fatiguing  day  was  somewhat  unexpected.  We 
were  directed  to  an  inn,  kept  by  a  doctor  whose  brother  had 
been  the  Sindaco  of  the  town.  Here  we  found  a  horrible  old 
Sicilian  woman  who  showed  us  with  great  incivility  the  only 
room  in  the  house  which  we  could  have.  It  was  an  extremely 
filthy  place  which  had  not  been  swept  for  weeks,  and  which  had 
never  been  garnished.  It  contained  three  beds,  consisting  of 
deal  boards  placed  on  iron  tressels,  a  plain  deal  table,  and  some 
primitive  chairs.  As  to  food,  we  asked  them  if  they  had  bread, 
"  no ;  "  meat,  "  no ; "  wine,  "  no ;  "  could  they  get  us  some 
eggs  P  "  impoatHnle : "  neither  had  they  fruit,  macaroni,  nor 
butter.  Even  when  we  procured  some  eggs,  there  were  no  tea- 
spoons to  eat  them  with.  The  people  of  the  town  seemed  to 
subsist  chiefly  on  beans,  and  a  kind  of  dried  fish.  If  the  courier 
had  not  been  a  very  handy  fellow  and  a  good  cook,  we  should 
have  been  obliged  to  go  to  bed  supperless.  As  it  was  he 
managed  to  get  some  bread,  eggs,  and  wine,  and  best  of  all  some 
snow,  for  the  heat  was  intolerable.  In  the  morning  we  could 
not  get  so  much  as  a  cup  of  coffee  in  the  inn,  and  we  were  very 
glad  to  make  our  way  to  Bronte. 

Between  Ademd  and  Bronte  we  passed  many  lava 
streams,  notably  those  of  1610,  1603,  and  1651.  The 
town  of  Bronte  (12,029  inhabitants)  stands  on  the 
western  flanks  of  Etna  at  an  elevation  of  2782  feet.  From  it 
Lord  Nelson  took  his  title  of  Duke  of  Bronte. — an  appropriate 
name  for  a  great  warrior  (fipoyrif.)  The  Nelson  estates  near 
Bronte  are  now  owned  by  Lord  Bridport  who  spends  a  portion 
of  each  year  in  the  town,  and  at  a  country  house  in  the  neigh- 
bourhood. The  town  is  extremely  primitive,  and  in  several 
respects  reminded  me  of  Pompeii.  At  the  side  of  one  of  the 
principal  streets  there  was  an  open  air  kitchen,  much  resorted 
to  by  the  people.  Here  and  there  awnings  were  hung  across 
the  streets  to  afford  shade.    The  inn  was  even  worse  than  that 
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'at  Adem5;'*we  were  offered  one  miserable  room  without  a 
table  or  chairs.  We  determined  to  push  on  at  onoe  to  Bandaszo. 
With  great  diffionlty  the  courier  obtained  some  eggs  and 
macaroni  and  some  fmit,  on  which  we  dined  in  a  bam  attached 
to  a  wine-shop.  At  Bronte  we  are  9  miles  from  the  crater,  on 
the  steepest  side  of  Etna,  and  near  the  Tertiary  sandstone 
which  nnderlies  this  portion  of  the  mountain.  A  short  distance 
ontside  the  town  we  saw  great  beds  of  the  lava  of  1832.  piled 
np  fantastically  in  all  sorts  of  forms,  and  excessiyely  ragged. 
It  is  qnite  bare  of  yeg^tation,  and  does  not  appear  to  haye  eyen 
commenced  to  be  decomposed. 

On  leaying  Bronte  onr  road  led  ns  past  seyeral  high  hills  of 
sandstone  and  quartzite,  near  Monte  Biyoglia,  then  we  passed 
near  the  town  of  Maletto,  and  after  leaying  the  poisonous  lake 
Qnrrita  in  the  yalley  to  onr  left,  we  arriyed  at  Bandazzo.  Before 
reaching  the  town,  the  road  attains  its  culminating  point,-^ 
Btadiaio.  8852  feet, — ^nearly  opposite  Maletto.  Bandazzo  is  a  town  of 
7186  inhabitants,  it  was  founded  by  the  Lombards,  and  the 
Emperior  Frederick  II.  brought  it  into  notice  by  giying  the 
title  of  Duke  of  Bandazzo  to  one  of  his  sons.  It  contains  some 
interesting  medioeyal  remains.  We  were  compelled  to  pass  the 
night  in  the  town,  in  a  inn  scarcely  superior  to  that  of  Ademd, 
but  distinctly  better  than  the  miserable  Albergo  GoUegio  at 
Bronte.  At  least  the  people  were  ciyil,  and  did  their  best.  The 
one  room  of  the  inn,  had  a  bed  in  each  comer,  and  a  deal  table 
in  the  middle.  Three  of  the  beds  were  occupied  by  engineers 
who  were  suryeying  in  connection  with  a  hew  line  of  railway, 
the  fourth  was  made  oyer  to  the  courier.  I  slept  in  a  small 
kind  of  ante-room  on  a  bed  chiefly  composed  of  deal  boards 
placed  on  tressels.  Here  again  the  courier  was  inyaluable,  in 
fact  it  would  be  simply  impossible  to  make  the  circuit  of  Etna, 
without  a  courier.  He  procured  some  eggs,  macaroni,  fruit, 
snow,  tomatoes,  and  eyen  meat,  and  cooked  eyerything  weH, 
without  a  trace  of  g^lic.  He  also  took  care  that  the  linen  was 
clean,  and  the  general  arrangements  as  comfortable  as  they 
could  be  under  the  circumstances.  Let  us  also  admit  that 
neither  at  Adem5,  Bronte  nor  Bandazzo  were  we  troubled  with 
musquitoes,  or  any  worse  species  of  insect.  These  we  were 
assured  would  appear  in  full  force  in  the  following  month. 
(September).  Our  only  inconyenience  of  this  nature  arose 
from  swarms  of  flies.  The  inns  of  these  out-of-the-way  towns 
probably  reoeiye  scarcely  a  dosen  trayellers  in  the  yeai^  and 


these  are  SioiliaiiB  who  are  not  naed  to  better  accommodation. 
ETidently*  a  jwtu^Mi^t  ia  quite  a  noreltj ;  the  people  of  these 
small  towns  nsed  to  eye  us  -^  ith  great  curiosity  and  crowded 
round-  the  carriage  when  we  started.  At  Bronte  we  had  a  good 
example  of  this  curiosity,  owing  to  the  hardness  of  the  lava  of 
1882  the  head  had  come  off  the  handle  of  our  hammer,  and  we 
went  into  a  carpenter's  shop  to  hare  it  put  on  again.  Presently 
we  noticed  that  eleven  people,  including  a  priest,  were  looking 
on  apparently  with  intense  and  absorbing  interest. 

From  Bandano,  which  is  on  the  northern  flanlu  of  Etna 
2718  feet  above  the  sea,  the  base-road  descends,  until  at  Giazre 
it  is  near  the  sea-level.  This  road  is  one  of  the  most  beautiful 
in  Sicily ;  it  is  part  of  the  old  military  road  from  Messina  to 
Palermo,  and  it  was  traversed  by  Himilco  in  896  9>C,  by 
Timoleon  in  344  B.O.,  and  by  Charles  Yth  in  1584.  Soon  after 
leaving  Bandazzo  the  valley  of  the  Alcantara  becomes  visible, 
while,  on  the  left  rise  the  mountains  of  the  Nebrodes. 
The  road  passes  near  Monte  Dolce,  and  soon  reaches 
Linguaglossa,  a  small  town  from  whence  the  craters  of  1865  may 
be  reached  in  about  four  hours.  The  rapidly  descending  road 
passes  through  Piedemonte  and  Mascali,  in  the  heart  of  an 
extraordinarily  fertile  region.  A  full  view  of  the  coast  line  is 
obtained,  from  the  Capo  di  Taormina  on  the  north,  to  a  point 
below  Biposto  on  the  south.  The  descent  is  made  through  planta- 
tions of  nuts,  and  groves  of  oranges  and  lemons,  to  gentle  slopes 
covered  with  vineyards-  From  the  small  town  of  GKarre  we 
get'  a  view  of  the  Yal  del  Bone,  which,  however,  is  almost 
obscured  by  thin  white  clouds  while  the  summit  of  the  mountain 
is  clear.  We  noticed  every  day  that  the  summit  of  the  mountain, 
which  had  been  absolutely  clear  all  the  day  and  night,  became 
covered  with  clouds  shortly  before  sunset,  while  about  an  hour 
after  sunset  the  clouds  cleared  off,  and  the  summit  was  shasply 
defined  against  the  sky,  during  the  starlit  night.  Some  of  the 
effects  of  sunset  behind  the  clouds  resting  on  the  summit  of  the 
mountain  while  all  the  rest  of  the  sky  was  bright  blue,  were 
exceedingly  beautiful,  and  were  quite  untranslatable  into  any 
known  language,  save  that  of  painting  and  of  music.  Perhaps 
Turner  could  have  done  justice  to  them. 

After  leaving  Qiarre  we  pass  through  a  good  deal  of  highly 
cultivated  land  belonging  to  Baron  Pennisi,  the  largest  land- 
holder and  richest  man  in  SioUy.  He  makes  good  use  of  his 
wealth,  and  seems  to  be  vexy  popular  among  all  classes.    He 


poBseaseB  three  palaces  in  Aoi  Beale,  and  has  -done  a  great  deal 
to  beantifj  the  town.  ArchaBologiBts  will  remember  him  as  the 
possessor  of  the  finest  collection  of  Sicilian  coins  in  the  world. 
Manj  of  these  have  been  found  on  his  own  estates,  but  he  never 
Bomplea  to  give  large  sums  of  money  for  any  coin  which  he 
AA  Batle.  ooyets.  Aoi  Beale  is  one  of  the  prettiest  towns  in  Europe ;  it 
is  sitnated  in  the  midst  of  a  very  fertile  region  550  feet  aboYe 
the  sea.  To  the  east  it  faces  the  Ionian  sea,  while  on  the  west 
towers  Etna.  The  town  is  fall  of  wealthy  inliabitants,  and  the 
houses  are  large,  lofty  and  well-built.  It  contains  24151 
inhabitants,  and  possesses  celebrated  sulphur  baths,'and  one  of 
the  best  hotels  in  Sicily.  The  wealth  of  this  small  town  is  well 
shown  by  the  following  fact.  Since  its  foundation  in  the  tenth 
century,  till  within  a  year  or  two  of  the  present  time,  the  town 
had  belonged  to  the  Bishopric  of  Catania.  It  happened,  how- 
ever, a  few  years  ago  on  the  occasion  of  a  religions  procession 
in  Catania  that  the  people  of  Aoi  considered  that  the  patron 
saint — S.  Yenera— was  slighted.  In  fact  the  image  of  S. 
Agata,  the  patron  saint  of  the  Oatanese,  whose  veil  has  so  often 
averted  the  lava  streams  from  the  cifcy,  was  put  in  all  the 
prominent  parts  of  the  procession,  while  the  image  of  S.  Yenera 
was  comparatively  neglected.  The  people  of  Aoi  at  once  returned 
home,  and  sent  a  petition  to  the  Popci  praying  that  they  might 
have  a  Bishop  of  their  own,  directly  subject  to  the  Holy  See,  in 
order  that  they  might  no  long^  have  to  carry  the  image  of  their 
beloved  saint,  behind  that  of  S.  Ag^ta  in  the  processions  of  the 
Archbishop  of  Catania.  The  Yatican  having  duly  considered 
the  question  consented  to  raise  Aoi  to  the  dignity  of  a  Bishopric, 
and  to  pay  the  Bishop  a  yearly  stipend  of  10000  lire  (about 
£400,  but  equal  to  £600  in  that  country),  on  condition  that 
200,000  lire  were  paid  at  once  into  the  coffers  of  the  Yatican. 
(Apropos  in  yesterday's  limes  w  eread  "  The  Yatican  now  pro- 
sesses  80,000,000  of  lire  of  capital.")  This  was  promptly  done, 
and  now  Monsignore  Gerlando  Genuardi,  Bishop  of  Aoi  Beale, 
may  snap  his  fingers  in  the  face  of  Monsignore  €Kuseppe 
Benedetto  Dusmet,  a  Benedictine  of  the  congregation  of  Monte 
Cassino,  and  Archbishop  of  Catania. 

Six  villages  in  the  neighbourhood  of  Aoi  Beale  bear  the 
name  of  Aoi, — ^Aci  Castello,  Aoi  Sant,  Antonio,  and  so  on,  but 
Aoi  Beale  claims  to  stand  upon  the  very  site  rendered  memora- 
ble by  the  story  of  Acis  and  Galatea.  The  river  Acis  (now 
called  Acque  Orande)  rises  from  a  bed  of  ]ava»  and  falls  into  the 
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sea  a  mile  from  its  sourco.  Aoi  Reale  stands  on  seven  difieifdnt 
beds  of  superposed  lava,  having  Ia7er3  of  earth  resulting  from 
decomposed  lava  between.  -The  Canon  Becnpero  oalonlated 
from  observation,  that  a  lava  required  at  least  2000  years  to 
form  even  a  scanty  layer  of  earth,  consequently  he  inferred  that 
the  lowest  of  the  lava  streams  upon  which  Aci  rests  must  have 
been  formed  14000  years  ago.  These  views  he  stated  to 
jkgeofBtBft.  Biydone,  a  hundred  years  ago: — ^the  latter  says  "Becnpero 
tells  me  he  is  exceedingly  embarrassed  by  these  discoveries  in 
writing  the  history  of  the  mountain.  That  Moses  hangs  like  a 
dead  weight  upon  him,  and  blunts  aJl  his  zeal  for  enquiry ;  for 
that  really  he  has  not  the  conscience  to  make  his  mountain  so 
young  as  that  prophet  makes  the  world. — ^What  do  you  think  of 
these  sentiments  from  a  Boman  OathoUc.  divine  P — ^the  Bishop 
who  is  strenuously  orthodox, — ^for  it  is  an  excellent  See,  has 
already  warned  him  to  be  upon  his  guard,  and  not  to  pretend 
to  be  abetter  natural  historian  than  Moses ;  nor  to  presume  to 
urge  anything  that  may  in  the  smallest  degree  be  deemed  con- 
tradictory to  his  sacred  authority."  The  poor  Canon  Becnpero 
lost  his  church  preferment  on  the  publication  of  Biydone's 
book,  and  the  whole  body  of  clergy  of  Girgenti  received  a 
reprimand  on  account  of  a  capital  story  which  Brydone  told  of  a 
dinner  at  which  the  Bishop  presided,  during  which  several  of 
the  reverend  canons  suffered  severely  from  the  efEeots  of  Bnglish 
pnnch  which  Brydone  had  brewed  for  them.  We  qnite  agree 
with  Admiral  Smyth  when  he  says  "  It  is  a  pity  that  Mr. 
Brydone  laboured  under  such  a  cacoethes,  as  to  sacrifice  a 
friend  for  the  sake  of  a  good  story."  Of  course  we  now  know 
that  Becupero's  estimate  of  the  age  of  Etna  was  far  within  the 
true  limits,  but  we  derive  this  information  from  other  sources, 
no  true  estimate  can  be  obtained  from  the  observation  of  the 
decomposition  of  lavas,  for  it  has  been  often  observed  that  two 
lavas  will  decompose  at  very  different  rates. 

A  little  to  the  north  of  the  village  of  La  Soatotta,  at  the 
base  of  the  rooks  upon  which  Ad  Beale  stands,  there  are  two 
small  caverns  in  the  abrupt  face  of  the  basalt.  They  can  only 
be  approached  in  a  boat,  and  they  consist  of  edlnmnar  Basalt 
bent  very  curiously,  above  th6  columus.  amoiphous  Basalt 
is  seen. 

A  drive  of  a  few  miles  to  the  south  of  Aoi  Beale,  brings 
us  to  Trezza,  a  small  village  built  of  lava.  A  short  distance 
from  the  shore  are  the  celebrated  SeogU  de*  Ciclopi,  or  rooks  of 


d^'^H  ^^^  Cyclops,  said  to  be  (hose  whioh  Polypbemns  hurled  at 
UljBses,  after  hU  escape  from  the  oave.  The  rooks,  eleven  in 
nnmber,  form  small  islets  th  largest  of  whioh,  the  Isolad'Aoi, 
18  abont  3000  feet  in  cironmference,  and  150  feet  high.  It 
oonsistB  of  onidelj  oolnmnar  Basalt  capped  by  a  kind  of  marl. 
Kear  the  top  of  the  island  there  is  a  oave  oalled  the  V  Grotto 
of  Polyphemus,"  also  a  oistem  of  water.  To  the  south  of  this 
laUuid  a  rery  piotoresqne  rook  rises  from  the  sea.  It  is  2000 
feec  in  oiroamferenoe  and  abont  200  feet  in  height,  and  it 
oonaiBts  of  oolnmnar  Basalt  in  fonr  and  eight-sided  prisms,  but 
sot  very  regular ;  in  their  interstioes  a  hard  oaloaraons  substance 
ia  fonnd.  Fine  crystals  of  Analeime  are  sometimes  met  with 
in  the  basalts  of  the  Gyolops  Islands.  Lyell  eonsiders  these 
baialts  '*  the  most  anoient  monuments  of  volcanic  action  within 
the  region  of  Etna." 

ViisM  of  the  We  ooUected  lava  from  variona  points  around  and  upon 

IsTM  of  Stas* 

the   mountain.       They    present   a   wonderfol    aimiiarity    of 

stmoture,  and  a  mineralogist  remarked  that  thej  might  all 

'   have  oome  from  the  same  crater  at  the  aame  time.      They 

consist    mainly    of    olivine,    magnetic    oxide    of   iron,    and 

feldspar.    Sometimes  the  crystals  of  the  latter  are  much  larger 

than  at  others;  sometimes  olivine  prevails,  sometimes  feldspar. 

A  specimen  of  lava  of  1586  found  near  Borello,  was  ground 

till  it  was  suficientlj  transparent  to  be  examined  nnder  the 

microscope  with  polarised  light ;  it  was  found  to  contain  good 

crystals   of  augite  and   olivine,  well-striated  labradorite,  and 

magnetite. 

▲  speoimen  of  Augite  from  Etna  was  foudd  to  contain: — 

SiUca 47*68 

Lime   20S7 

Kagneaia    1290 

I  Alumina 6*74 

Piotoxide  of  Iron 11*87 

0*21 


99 

Water 0-28 

10003 

Magnetite  if 

Fe2  Os  »68 

FeO     =31 
100 


Olivine  is  Silicate  of    MagDesiai  and  Protoxide  of  Iron. 
Labradorite  or  lime  feldspar  is  Silicate  of  alomina,  lime,  and 
soda.    Alt  O3.  2  SiOs  +  BO.  SiOa. 
KrvptioMof  A  list  of    all  the  emptions   of    Etna  from   the  earliest 

times  has  been  given  by  seversl  writers,  notably  by  Ferrara  in 
his  DeBcrixione  dell.  Etna,  aud  by  Gemallaro.  The  latter  places 
the  first  eraption  in  B.C.,  1226,  in  the  time  of  the  Sicani ;  the 
second  in  1L70,  B.C.,  and  of  the  third  he  says  *<In  1149,  B.O. 
there  was  an  eraption,  and  Heroales  in  oonseqaenoe  fled  from 
the  island."  Of  course  these  dates  are  worthless,  and  the 
statements  are  no  doabt  based  npon  the  assertion  of  Diodomi 
that  before  the  Trojan  War  the  Sioani  weredriveii  from  the  east 
side  of  Sicily  by  the  emptions  of  the  volcano. 
BeTtBth  oeotorr    ^-    The  first  eraption  which  really  falls  within  the  limit  of  the 

BO? 

^'^''^  historical  period  is  mentioped   by    Thaoydides,    it    probably 

happened  in  the  seventh  oentary,    B.O. 

iS5«  B.O.        2.    The  second  eraption  occnrred  in  the  time  of  Pythagoras. 

4m,  B.O,  2.  The  third  eraption  ocoarred  in  477  B.O.  It  is  mentioned  by 
Thnoydides,  and  it  most  be  the  eraption  to  which  Pindar  and 
(Bschylas  allade.  The  former  visited  the  Goart  of  Hiero  I,  of 
Syracuse,  in  473,  B.O..  and  the  latter  was  in  Sicily  in  471,  B.O. 
On  the  occasion  of  this  eraption  two  heroic  yonths  named 
An&pias  and  Amphlnomas  performed  a  deed  to  which  Seneca 
and  other  writers  allade  with  enthnsiasm.  While  the  lava  was 
rapidly  overwhelming  the  city  of  Katana,  they  placed  their  aged 
parents  on  their  shoulders,  and  at  the  risk  of  their  lives  bore 
them  through  the  fiaming  streets,  and  succeeded  in  placing 
them  in  safety.  It  was  said  that  the  fiery  stream  of  lava  parted 
to  make  way  for  them.  Statues  were  raised  to  the  honour  of 
the  pa  Fro^M,  and  their  barial  place  was  long  known  as  the 
Oompiis  Pxorvkm*  Bven  a  temple  was  erected  to  commemorate 
the  deed. 

4M,  B.O.  4.  The  fourth  eraption  occurred  in  the  year  426,  B.O.  It  is 
mentioned  by  Thnoydides  as  having  commenced  in  the  sixth 
year  of  the  Peloponnesian  War.  It  destroyed  a  portion  of  the 
territory  of  the  inhabitants  of  Katana. 

SB^  B.O.  6.  An  important  eruption  occurred  in  the  year  896,  B.O.  It 
broke  out  from  Monte  di  Mojo  the  most  northerly  of  the  minor 
cones  of  Etna,  and  following  the  course  of  the  river  Alcantara 
(then  called  the  Aoesines)  entered  the  sea  at  the  site  of  the 
andent  Greek  colony  of  Naxos.  Himilco  the  Carthaginian 
Qenflnd  wm  at  this  time  on  hii  way  from  Mewana  to  Synonae, 


and  he  was  compelled  to  march  his  troops  round  the  west  side 
of  the  mountain  in  order  to  avoid  the  stream  of  lava. 

140,  B.C.  6.  We  bear  of  no  f arbher  emption  for  256  years,  when  in  the 
year  140,  B.C.,  in  the  oonsnlship  of  0.  Loslios  Sapiens,  and  Q. 
Seryilins  Goepio  there  was  an  ontbnrst  from  the  Volcano,  which 
destroyed  40  people. 

IH  B.O.  7.  Six  years  later  an  erapfcion  oocarred  according  to  Orosins 
and  Jalias  Obseqaeas,  in  the  oonsnlship  of  Sergins  Falrios 
Flaocns,  and  Qnintns  Calpnmias  Fiso.  We  hare  no  detaihi 
concerning  its  natn  re,  or  extent. 

136,  B.O.  8.  The  same  authorities  state  that  in  the  year  126,  B.C.,  in  the 
oonsnlship  of  L.  jffimilios  Lepidus,  and  L.  Aurelins  Orestes, 
Sicily  suffered  from  a  very  severe  earthquake,  and  a  deluge  of 
fiery  matter  poured  from  Etna,  overwhelming  larg^  tracts  of 
country,  and  rendering  the  waters  of  the  adjacent  Ionian  sea 
positively  hot.  It  is  said  that  the  sea  near  the  island  of  Lipari, 
boiled,  and  that  the  inhabitants  ate  so  large  a  number  of  the 
fishes  which  were  cast,  already  cooked,  upon  their  shores  that  a 
distemper  appeared,  which  destroyed  a  larg^  number  of  people. 

1S2,  B.0«  9.  Four  years  later  Katana  was  nearly  destroyed  by  a  new 
eruption.  The  roofs  of  many  of  the  houses  were  broken  in  by 
the  weight  of  hot  ashes  which  fell  upon  them  ;  but  the  lava 
stream  turned  aside  near  the  city  and  flowed  into  the  sea.  The 
lava  is  believed  to  have  issued  from  a  small  crater  near  Gravina 
about  2^  miles  from  Katana.  The  city  was  so  much  injored  by 
this  eruption  that  the  Romans  gran&ed  the  inhabitants  an  im- 
munity from  all  taxes  for  a  space  of  ten  years. 

48,  B.O.  10.    An  eruption  of  which  we  have  no  details  oocarred  during 

the  Civil  War  between  Caesar  and  Pompey. 

48,  B.O.  11-    ^^7  speaks  of  an  ernption  and  earthquake  which  took 

place  shortly  before  the  death  of  Csesar,  which  it  was  believed 
to  portend. 

98,  B.O.  1^*  ^^  ^»  B'O-  during  the  Civil  War  between  Octavianus  and 
Sextus  Pompeins  a  violent  eruption  occurred  on  the  east  side  of 
the  mountain,  accompanied  by  fearful  noises,  and  outbursts  of 
flame. 

81,  B.C.  IS*  Six  years  afterwards  an  eruption  of  a  less  violent  character 
took  place. 

40,  B.O.  14.    The  next  emption  of  which  we  hear  is  that  mentioned  by 

Suetonius  in  his  Life  of  Caligula.  The.  Emperor  happened 
to  be  at  Messina  at  the  time,  and  he  fled  from  the  Umn  through 
fear  of  the  eruption.    This  was  in  40,  A.D. 


73,  A.IX  16.  An  emption  is  stated  to  have  ooonrred  in  78|  in  the  leooncl 
year  after  the  capture  of  Jernsalem  by  Titus. 

S53p  A.D.  16.  Etna  was  now  quiescent  for  nearly  two  centuries,  but  in 
the  year  258,  in  the  reign  of  the  Emperor  Decins,  a  violent 
emption  lasting  nine  days,  occnrred.  The  lava  flowed  in  the 
direction  of  Catania,  and  tbe  inhabitants  for  the  first  time 
tested  the  efflcaoy  of  tbe  veil  of  S.  Agata,  which  afterwards 
stood  them  in  snob  good  stead  on  more  than  one  occasion.  The 
Saint  had  been  martyred  the  year  before,  and  when  the 
frightened  inhabitants  saw  the  stream  of  lava  approaching  the 
city,  they  mshed  to  the  tomb,  and  removed  the  veil  which 
covered  the  body  of  the  saint.  This  was  carried  to  the  edge  of 
the  descending  torrent  of  lava,  and  at  once  arrested  its  progress. 

iao,  A.D.  17.  According  to  Carrera,  and  Photins  an  eruption  occnrred  in 
the  year  420. 

'81S,  A.D.  18.  We  DOW  find  no  record  of  an  emption  for  nearly  fonr 
hundred  years.  Geoffrey  of  Yiterbo  states  that  an  eraption 
occnrred  in  812,  when  Charlemagne  was  in  Messina. 

1169,  AD.  19.  After  another  long  interval  of  more  than  three  centaries 
and  a  half,  the  mountain  again  entered  into  emption.  In 
February,  1169,  occnrred  one  of  the  most  disastrous  eruptions 
on  record.  A  Violent  earthquake,  which  was  felt  as  far  as 
Reggio  occurred  about  dawn,  and  in  a  few  minutes  Catania  was 
a  heap  of  ruins.  It  is  estimated  that  15000  persons  were  buried 
beneath  the  ruins.  It  was  the  vigil  of  the  feast  of  St.  Agata» 
and  the  cathedral  of  Catania  was  crowded  with  people ;  they 
were  all  buried  beneath  the  ruins  together  with  the  Bishop  and 
forty-four  Benedictine  Monks.  That  side  of  the  cone  .of  the  great 
crater  towards  Taormina,  fell  into  the  crater.  At  Messina  the 
sea  retired  to  some  distance  from  the  shore,  and  then  suddenly 
returned,  overwhelming  a  portion  of  the  city,  and  sweeping 
away  a  number  of  persons  who  had  fled  to  the  shore  for  .safety. 
The  clear  and  pure  fountain  of  Arethusa  at  Syracuse  became 
muddy  and  brackish  ;  ^hile  the  fountain  of  A  jo  near  the  village 
of  Saraceni,  ceased  to  flow  for  two  hours,  and  then  emitted 
water  of  the  colour  of  blood.  Ludovico  Aurelio  states  that  the 
vines,  corn,  and  trees,  were  burnt  up  over  large  districts. 

1181,  A.D.  20.  According  to  NiccollL  Speziale,  there  was  a  great  eraption 
from  the  eastern  side  of  the  mountain  in  1181. 

1285  A.D.  ^^'  '^  stream  of  lava  is  said  to  have  burst  from  the  eastern 
side  of  ths  mountain  in  1285,  when  Charles  of  Anjou,  was  on  his 
deathbedf  and  to  have  flowed  fifteen  miles. 


in^A.D«        28.    Iiil82&Kioool»Sp«dalewMiiiOataiiia,and  wifcneMtdtlie 
emption  of  whioh  he  has  lef  fc  qb  an  aoooont.    On  the  evening  of 
Jnne  28th,  abont  the  hoar  of  Teepera,  Etna  was  atronKlj  con- 
▼nlsed,  terrible  noisea  were  emitted,  and  flames  issned  from  the 
ionth  aide  of  the  mountain.  A  new  crater,— Monte  Lepre,— opened 
in  the  Yal  del  Boto  above  the  rock  of  Mnaarra,  and  emitted 
large  quantities  of  denae  black  smoke.    Soon  af  terwarda  a  torrent 
of  lava  ponred  from  the  crater,  and  red-hot  maasea  of  rock  were 
projected  into  the  air.    These  etfeota  ooniinned  till  the  16th  of 
Jnlj,  when  a  second  crater  opened  ten  miles  to  the  S.B.  of 
Monte  Lepre,  and  near  the  Chnroh  of  S.  Giovanni  Paparometto. 
Soon  after  foar  other  craters  opened  around  it,  and  emitted 
smoke  and  lava.    The  ann  was  obscared  from  morning  till  even- 
ing by  the  smoke  and  ashes,  and  the  adjacent  fields  were  burnt 
up  by  the  hot  sand  and  ashes.    Multitudes  of  birds  and  animals 
perished  and  many  persons  are  said  to  have  died  from  terror. 
The  lava  streams  were  divided  into  three  portions,  two  of  whioh 
flowed  towards  Aci,  and  the  third  towards  Catania.    The  ashes 
were  carried  as  far  as  Malta,  a  distance  of  180  miles. 
183S.  28.    Four    years    afterward*    an    eruption   is    recorded   by 

Silvaggio. 
1971.  24.    A  manuscript  preserved  in  the  Archives  of  the  Cathedral 

of  Catania,  mentions  an  eruption  which  occurred  on  the  6th  of 
August,  1371,  which  caused  the  destruction  of  numerooa  olive 
groves  near  the  city. 
1406.  25.    An  eruption  whioh  lasted  for  twelve  days,  commenced  on 

the  9th  of  November,  140S ;  it  originated  from  the  great 
crater,  but  several  months  subsequently  opened  near  the  base 
of  the  mountain.  Large  quantities  of  red  hot  ashes  were 
emitted,  some  of  whioh  fell  in  Calabria.  The  villages  of  Pedara 
and  Tre  Castagne  suffered  severely  from  this  eruption. 
IMA.  26.    A  violent  earthquake  in  1444,  caused  the  upper  cone  of  the 

mountain  to  fall  into  the  orator.  A  torrent  of  lava  also  issued 
from  the  mountain,  and  moved  for  a  space  of  twenty  days  to- 
wards Catania,  butfit  did  not  reach  the  city. 

1416.  27.  Two  years  later  lava  issued  from  the  Yal  del  Bove  near  the 
Book  of  Musarra;  the  crater  then  formed  was  perhaps  the 
present  Monte  Finoochio. 

1417.  2S*  '^  short  eruption  of  whioh  we  have  no  details  occurred  in 
1447.  After  which  Etna  was  quiescent  for  89  years.  In  1638 
Filoteo,  of  whom  we  have  before  spoken  as  one  of  the  earliest 
hiatoriani  of  Ktna,  descended  into  the  crater,  whioh  posaessed 
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its  presenfe  f aoneMike  form.    He  foand  at  the  bobtoxn  a  l^ole  not 

larger  than  a  man's  head^  from  which  issued  a  thin  moist 

snlphnrons  vaponr. 

CloM  of  th«  I6(h    29.    Bembo  and  Fazsello  mention  an  eraptiion  whioh  ooonrred 
Oratory.  '^ 

towards  the  olose  of  the  16th  oentarj,  during  whioh  a  current  of 

lava  flowed  from  the  great  orator,  and  destroyed  a  portion  of 

Catania. 

1686.  30.    In  Maroh,  1586,  a  quantity  of  lava  issued  from  the  great 

crater,  and  several  new  apertures  opened  near  the  summit  of 
the  mountain  and  emitted  lava.  It  divided  into  sereral  streams 
flowing  in  different  directions,  one  towards  Bandazzo,  a  second 
towards  Adernd,  and  a  third  towards  Bronte.  The  lava  swept 
everything  before  it ;  at  the  same  time  quantities  of  smoke  and 
ashes  were  ejected,  the  mountain  was  convulsed,  and  fearful 
noises  were  heard.  Three  new  craters  were  formed  on  the 
south  and  west  sides  of  the  mountain,  and  on  the  26th  March 
twelve  new  craters  or  boeche  opened  between  Monte  Manfre  and 
Monte  Yituri.  A  physician  of  Lentini,  named  Negro  di  Piazza, 
having  approached  too  near  to  the  scene  of  the  eruption,  was 
destroyed  by  a  volley  of  red  hot  stones.  Several  rifts  were 
formed  in  the  sides  of  the  mountain  from  which  issued  flames 
and  hot  cinders. 

1587.  81-    A  year  later,  in  May  1687,  a  fresh  outburst  occurred  }  a 

number  of  new  mouths  were  opened  on  the  south  slope  of  the 
mountain  near  La  Fontanelle,  and  a  quantity  of  lava  was 
emitted,  whioh  flowed  in  the  direction  of  Catania,  destroying  a 
part  of  Nicolosi,  and  S.  Antonio.  In  four  days  the  lava  had  run 
fifteen  miles.  At  the  same  time  violent  shocks  of  earthquake 
occurred  all  over  Sicily,  the  inhabitants  thought  that  the  last 
day  had  come,  and  many  prepared  for  their  end  by  receiving 
extreme  unction.  According  to  Filoteo  the  noises  were  so 
violent  that  many  persons  were  struck  deaf.  The  sun  was 
obscured  by  smoke  and  dust,  ashes  fell  in  sufficient  quantities  to 
destroy  the  olive  plantations  of  Messina,  and  were  even  carried 
800  miles  out  to  sea.  The  great  crater  suddenly  fell  in,  so  as  to 
become  level  with  the  Piano  del  Lago.  The  height  of  the 
mountain  was  thus  diminished  by  820  feet. 
1866,  82.    Three  new  craters  opened  in  November,  1566,  on  the 

north  east  slope  of  the  mountain      Qaantities  of  lava  were 
emitted,  which  flowed  towards  Linguaglossa  and  Bandazzo. 
1679.  83,    A  slight  eruption  of  which  we  have  no  details  occurred  in 

1579. 


1909.  34.    Aooordiog  to  Carreia  an  ernption  oocnrred  in  Jane,  1603. 

The  moaataia  was  ahakoa  with  earthqaakes,  and  i^eat  YolamoB 
of  smoke  and  of  flame  were  emitted. 

1007.  85.    A  stream  of  laya  issned  from  the  great  orater  fours  yean 

later,  and  filled  np  the  lake  which  had  previonslj  existed  in  the 
Piano  del  Lago. 

1«10.  86.    In  Februbrj-,  1610,  lava  was  emitted  from  the  great  crater. 

It  flowed  towards  Adernd,  and  filled  np  the  bed  of  the  Simeto, 
a  little  abore  the  Ponte  di  Carcaoi.  A  few  months  later  a 
second  stream  destroyed  a  large  portion  of  the  forest  Del  Pino. 

1614.  S7.    In    1614    several    new  craters    were    opened     between 

Bandazzo  and  the  great  crater  on  the  north  side  of  the  mountain. 
A  qnaotitjT  of  lava  issned  from  them,  which  united  into  one 
stream,  and  ran  for  ten  miles  destroying  a  great  deal  of  wooded 
country. 

1619.  88*    -^  slight  ernption  occurred  in  1619. 

1633  ^^'     ^^  February,  1633,  Nioolosi  was  partially  destroyed  by  a 

violent  earthqaake>  and  in  the  following  December  earthquakes 
became  frequent  on  the  moan  tain.  A  new  orater  opened  above 
the  cone  called  Serrapizznta,  five  miles  from  the  great  crater, 
and  emitted  a  good  deal  of  lava.  A  seoond  crater  afterwards 
opened  about  two  miles  to  the  east  of  the  former.  The  eruption 
lasted  off  and  on  for  four  years :  the  ejected  lava  then  covered  a 
track  18  miles  in  length  by  two  in  widbh,  the  thio-^ness  some- 
times attaining  42  feet.  In  1643  a  severe  earthquake  occurred 
which  was  manily  felt  on  the  west  side  of  the  mountain. 

1616.  ^^*     ^^  ^^^  '^  °^^  month  opened  on  the  north-north-east  side 

of  the  monntaiu,  five  miles  from  the  great  crater.  The  lava 
flowed  towards  Gastiglione. 

2gKl,  41.    In  February,  1661,  several  new  mouths  opened  on  the  west 

Bide  of  the  mountain,  and  poured  out  vast  volumes  of  lava 
which  threatened  to  overwhelm  Bronte  In  twenty-four  hours 
the  lava  ran  16  miles  with  a  breadth  of  4  miles. 

1660.  ^'    ^®  have  a  more   detailed  account  of    the   eruption  of 

1669,  than  of  any  previous  eruption.  It  was  observed  by  many 
men  of  different  nations,  and  we  find  accounts  of  it  in  our  own 
PhilosopMeal  TrcmBactions^  in  French,  and  of  course  several 
aooounts  in  Italian.  Perhaps  the  most  accurate  and  complete 
description  of  the  eruption  is  that  given  by  Alfonso  Borelli, 
Professor  of  Mathenuktics  in  Catania.  The  eruption  was  in  every 
respect  one  of  the  most  terrible  on  record.  On  the  8th  of  March 
the  sun  was  obscured,  and  a  whirlwind  blew  over  the  face  of 


the  moiiDtain  t  at  the  aame  time  earthqnaVes  commenoedf  and 
oontinned  to  inorease  in  violence  for  three  days,  when  Nioolosi 
was  converted  into  a  heap  of  roina.  On  the  morning  of  the 
11th  a  fissore  nearly  12  miles  in  length  opened  in  the  side  of  the 
monntain.  and  extended  from  the  Piano  di  S.  Leo  to  Monte 
Frnmento,  a  mile  from  the  sammit,  The  fissure  was  only  six 
feet  wide,  bat  it  seemed  to  be  of  anknown  depth,  and  a  bright 
light  proceeded  from  it.  Six  months  opened  in  a  line  with  the 
principal  fissnre ;  they  emitted  ^ast  columns  of  smoke,  accompa- 
nied by  load  bellowing!  which  coald  be  heard  40  miles  off. 
Towards  the  close  of  the  day  a  crater  opened,  about  a  mile  below 
the  others,  and  it  ejected  red  hot  stonei  to  a  considerable 
distance,  and  afterwards  sand  and  ashes  which  covered  the 
country  for  a  distance  of  60  miles.  The  new  crater  soon  vomited 
forth  a  torrent  of  lava  which  presented  a  front  of  two  miles  ;  it 
encircled  Monpilieri,  and  after  wares  flowed  towards  Belpasso.  a 
town  of  8000  inhabitants,  whioii  was  speedily  destroyed.  Seven 
months  of  fire  opened  around  the  new  crater,  and  in  three  days 
united  with  it  forming  one  large  crater  800  feet  in  diameter. 
The  torrent  of  lava  all  this  time  continued  to  descend,  and  it 
destroyed  the  town  of  Mascalucia  on  the  23rd  of  March.  On  the 
same  day  the  crater  oast  up  great  quantities  of  sand,  ashes,  and 
soorisD,  and  formed  above  itself  the  great  double-coned  hill  now 
called  Monti  Bossi  from  the  red  colour  of  the  ashes  of  which  it 
is  mainly  composed.  On  the  25th  very  violeut  earthquakes 
occurred,  and  the  cone  of  the  great  oeniral  crater  was  shaken 
down  into  the  crater,  for  the  fifth  time  since  the  first  century 
A.D.  The  original  current  of  lava  had  divided  into  three  streams, 
one  of  which  destroyed  S.  Pietro,  the  second  Camporotondo, 
and  the  third  the  lands  about  Maacalnoia,  and  afterwards  the 
village  of  Misterbianco.  Fourteen  villages  were  altogether 
destroyed,  and  the  lava  was  on  its  way  to  Catania.  At  Al^anelli 
two  miles  from  the  city,  it  undermined  a  hill  covered  with  corn 
fields,  and  carried  it  forward  a  considerable  distance  ;  a  yine« 
yard  was  also  seen  to  be  floating  on  its  fiery  surface.  When  the 
lava  reached  the  wslls  of  Catania,  it  accumulated  Mrithout  pro- 
gression until  it  rose  to  the  top  of  the  wall,  60  feet  in  height, 
and  it  then  fell  over  in  a  fiery  cascade,  and  overwhelmed  a  part 
of  the  city.  Another  portion  of  the  same  stream  threw  down 
120  feet  of  the  wall,  and  fiowed  into  the  city.  On  the  2drd  of 
April  the  lava  reached  the  sea,  which  it  entered  as  a  stream 
600  yards  broad  and  40  feet  deep.     The  stream  had  moved  at 
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the  rate  of  18  miles  in  twenty  days,  but  as  it  cooled  it  moved 
less  qoiolcly,  and  daring  the  last  28  days  of  its  oonrse  it  only 
moved  two  miles.      On  reaching  the  sea  the  water  of  oonrse 
began  to    boil  violently,  and  olonds  of  steam  arose  carrying 
with  them  particles  of  scoriae.      Towards  the  end   of  April 
the  stream  on  the  west  side  of  Catania  which  had  appeared  to 
be  consolidated,  a^ain  bnrst  forth,  and  flowed  into  the  garden 
of  the  Benedictine  Monastery  of  S.  Niocola,  and  then  branched 
off  into  the  city.    Attempts  were  made  to  boild  walls  to  arrest 
its  progress.    An  attempt  of  another  kind  was  made  by  a  gentle- 
man of  Catania,  named  Pappalardo,  who  took  50  men  with  him, 
having  previously  provided  them  with  skins  for  protection  from 
the  intense  heat,  and  with  crow  bars  to  effect  an  opening  in^the 
lava.    They  pierced  the  solid  enter  ornst  of  solidfied  lava,  and 
a  rivnlet  of  the  molten  interior  immediately  gashed  ont,  and 
flowed  in  the  direction  of  Patemo.    Wherenpon  500  men  of  that 
town,  alarmed    for  its    safety,   took  np    arms,    and    cansed 
Pappalardo  and  his  men  to  desist.    The  lava  did  not  altogether 
stop  for  four  months,  and  two  years  after  it  had  ceased  to  flow, 
it  was  fonnd  to  be  red-hot  beneath  the  snrface.     Even  eight 
years  after  the  eruption  qaantities  of  steam  escaped  from  the 
lava  after  a  shower  of  rain.    The  stones  which  were  ejected  from 
the  crater  daring  this  eruption  were  often  of  considerable  mag« 
nitade,  and  Borelli  calculated  that  the  diameter  of  one  which 
he  saw  was  50  feet ;  it  was  thrown  to  a  distance  of  a  mile,  and 
when  it  fell,  it  penetrated  the  earth  to  a  depth  of  23  feet.    The 
volume  of  lava  emitted  daring  this  eruption  amoanted  to  many 
millions  of  cubic  feet ;  Ferrara  considers  that  the  length  of  the 
stream  was  at  least  15  miles,  while  its  average  width  was 
between  2  and  8  miles,  so  that  it  covered  at  least  40  square 
miles  of  surface. 

1681.  ^3*    ^^^  ^  ^^^  years  after  this  terrible  eruption  Etna  was 

qniescent,  but  in  1632  a  new  mouth  opened  on  the  east  side  of 
the  mountain  and  little  below  the  summit,  and  above  the  Yal  del 
Bove.  Lava  issued  from  it,  and  rushed  down  the  precipices  of 
the  Val  del  Bove  as  far  as  the  rook  of  Musarra. 

1688.  ^^'    ^'^  years  later  a  torrent  of  lava  burst  from  an  opening  in 

the  ^eat  cone,  and  flowed  into  the  Yal  del  Bove  for  a  distance 
of  three  miles. 

lesi.  45.    In  the  following  year  lava  was  emitted  from  a  mouth  in 

the  Yal  del  Bove,  and  it  descended  for  about  ten  miles  deslroy- 


« 


iag  everything  in  ifai  oonrse,  until  it  reaohed  K  little  Tilley  near 
Maoobia. 

ie»S.  46.    Early  in  Janaary,  1693,  olonds  of  blaok  amdke  were  poured 

from  the  great  crater,  and  load  noises  resembling  the  discharge 
of  artillery  were  heard.  A  violent  earthquake  suooeeded,  and 
Catania  was  shaken  to  the  ground,  burying  18000  of  its  inhab* 
itants  in  the  ruins.  It  is  said  that  in  all  60  towns  were 
destroyed  in  Sioily,  together  with  from  60.000  to  100,000 
inhabitants.  Lava  was  emitted  from  the  crater,  which  was 
lowered  by  the  eruption. 

1W4,  47.    In  the  following  year  Etna  again  entered  into  eruption, 

ejecting  large  quantities  of  ashes,  some  of  which  were  carried  as 
far  as  Malta. 

1708.  48.    In  March,  1702,  three  mouths  opened  in  the  Oontrada  del 

Tiifoglietto,  near  the  head  of  the  Yal  del  Bove.  Lava  was 
emitted  from  them,  which  flowed  into  the  valley  of  Calanna. 

1723.  49.    Towards  the  end  of  1723,  loud  bellowings  issued  from  the 

mountain ;  earthquakes  occurred,  and  a  torrent  of  lava  escaped 
from  the  crater,  which  flowed  towards  Bronte,  through  the 
Bosco  di  Bronte. 

173S.  60.    A  small  lava  stream  issued  from  the  crater  in  1733,  and 

descended  the  western  slope  of  the  mountain,  but  without  pro- 
ducing any  damage. 
17S5.         61.    In  October,   1735,    the  usual   noises    which  presage  an 
eruption,  were  heard,  earthquakes  followed,  and  a  little  later 
the  crater  emitted  flames,  and  red  hot  stones.    Lava  also  issued 

from  it,  and  the  stream  divided  into  three  branches,  one  of  which 

« 

flowed  towards  Bronte,  a  second  towards  Linguaglossa,  and  a 
third  towards  Mascali ;  but  they  did  not  get  beyond  the  upper 
regions  of  the  mountain. 

1744.  63-    lu  1744  the  moantain  threw  out  great  quantities  of  ashes, 

but  no  lava. 

]ft7.  68.    In  1747  a  quantity  of  lava  flowed  from  the  great  crater 

into  the  Yal  del  Bove.  and  the  height  of  the  cone  was  consider- 
ably increased  during  the  eruption. 

17S6.  64.    Early  in  the  year  1755,  Etna  began  to  show  signs  of  dis- 

turbance; a  great  column  of  bhick  smoke  issued  from  the 
crater,  from  which  forked  lightning  was  frequently  emitted. 
Loud  detonations  were  heard,  and  two  streams  of  lava  issued 
from  the  crater.  A  new  mouth  opened  near  the  Bocca  di 
Musarra  in  the  Val  del  Bove,  four  miles  from  the  summit,  and 
a  quantity  of  lava  was  ejected  from  it,    An  extraordinary  flood 


of  water  defloended  from  the  Val  del  Boto  carrying  all  before  it, 
and  strewing  its  oonrse  with  huge  bloolcs.  Beoapero  estimated 
the  Yolame  of  water  as  16.000,000  oabio  feet,  probably  a  greater 
amonot  than  oonld  be  famished  by  the  melting  of  all  the  winter's 
snow  on  the  mountain.  It  formed  a  channel  two  miles  broad, 
and  in  some  places  thirty-foar  feet  deep  and  it  flowed  at  the 
rate  of  a  mile  in  a  minate  and  a  half  daring  the  first  twelre 
miles  of  its  course.  Lyell  considers  that  the  flood  was  probably 
produced  by  the  melting  not  only  of  the  winter's  snow,  but 
also  of  older  layers  of  ice,  which  were  saddenly  melted  by  the 
permeation  of  hot  steam  and  la^a,  and  which  had  been  pre- 
viously preserved  from  melting  by  a  deposit  of  sand  and  ashes, 
as  in  the  case  of  the  ancient  glacier  found  near  the  summit  of 
the  mountain  in  1828.  In  November,  1758,  a  smart  shook  of 
earthquake  caused  the  cone  of  the  great  crater  to  fall  in,  but  no 
eruption  occurred  at  the  time. 

1769.  55.    Great  quantities  of  ashes,  and  some  small  streams  of  lava 

were  emitted  from  the  crater  in  1759,  a  little  later  the. cone 
which  had  been  again  raised  by  the  er option  gave  way,  and  the 
greater  part  of  it  fell  into  the  crater.  Two  portions  of  it,  however, 
were  left  standing. 

1763.  56.     Severe  shocks  of  earthquake  were  felt  on  the  east  side  of 

the  mountain  in  1763,  and  a  new  mouth  opened  in  the  Bosco  di 
Bronte,  ten  miles  from  the  town,  between  Monte  Bosso  and 
Monte  Lepre.  Four  other  mouths  were  afterwards  opened  in 
a  line ;  they  threw  up  quantities  of  scorias  and  ashes,  and  after- 
wards lava.  In  the  middle  of  June,  several  mouths  opened  on 
the  south  side  of  the  mountain,  and  a  fissure  2000  feet  long 
opened  downwards  in  a  southerly  direction.  The  lava  divided 
into  two  branches,  the  larger  of  which  was  ten  miles  long  and 
250  feet  wide,  with  a  depth  of  25  feet. 

1776.  57.    Several  new  mouths   opened  in  the  spring  of  1776,  and 

ejected  large  volumes  of  ashes,  also  streams  of  lava,  which 
flowed  in  the  direction  of  Nicolosi  and  Pedara.  The  Canon 
Becupero,  one  of  the  historians  of  Etna,  witnessed  this  eruption, 
and  narrowly  escaped  been  destroyed.  He  had  ascended  a 
small  hill  50  feet  high  of  ancient  volcanic  matter,  in  order  to 
witness  the  approach  of  the  lava  stream  which  was  slowly 
advancing  with  a  front  of  two  miles  and  a  half.  Suddenly 
two  small  streams  detached  themselves  from  the  main 
stream,  and  ran  rapidly  towards  the  hiU.  Becupero 
and  his  guide  at  once  hastened  to  descend,  and  had  barely 
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escaped  when  they  saw  the  hill  STuronnded  hy  lava,  and  in  a 
few  minntes  it  was  melted  down  and  sank  into  the  molten 
mass. 
1730.  58.     In  the  early  part  of  1780,  earthquakes  were  felt  all  over 

Sicily,  and  on  the  18th  of  May,  a  fissnre  opened  on  the  south- 
west side  of  the  mountain,  and  extended  from  the  base  of  the 
g^at  crater  for  seyen  miles  terminating  in  a  new  mouth  from 
which  a  stream  of  lava  emanated.  This  encountered  the  cone 
of  Falmintelli  into  its  course  and  separated  into  two  branches, 
each  of  which  was  400  feet  wide.  Other  mouths  opened  later 
in  the  year,  and  emitted  large  quantities  of  lara,  which  devas- 
tated the  country  of  Montemazzo. 
1781.  59.    In  1781   the  volcano  emitted  a  quantity  of  lava,  which 

flowed  into  the  Yal  del  Bove.  Clouds  of  grey  ashes  were  also 
ejected.  At  the  commencement  of  the  great  Calabrian  earth*, 
quake  of  1783,  Etna  ejected  large  quantities  of  smoke,  but  it 
was  otherwise  quiescent. 

1787  60.     In  the  middle  of  1787  lava  burst  from  the  great  crater, 

which  also  discharged  quantities  of  sand,  scoriss,  and  red-hot 
ashes.  Large  heated  masses  of  rock  were  ejected  to  a  great 
height,  and  subterranean  bellowings  were  heard  by  the  dwellers 
on  the  mountain. 

1792  61.     Five  years  afterwards  a  fresh  outburst  occurred,  earth- 

quakes were  prevalent,  and  vast  volumes  of  smoke  bore  to 
seaward,  and  seemed  to  bridge  the  sea  between  Sicily  and 
Africa.  A  torrent  of  lava  flowed  towards  Adem6,  and  a  second 
flowed  into  the  Val  del  Bove  as  far  as  Zoccolara.  A  pit  called 
La  Cistema,  40  feet  in  diameter,  opened  in  the  Piano  del  Lago, 
near  the  great  cone,  and  ejected  smoke,  and  masses  of  old  lava 
saturated  with  water.  Several  mouths  opened  below  the  crater 
and  the  country  round  about  Zaffarana  was  desolated.  The 
Abate  Ferrara,  the  author  of  the  Descrizione  deW  Bina  witnessed 
this  eruption : — "  I  shall  never  forget,"  he  writes,  "  that  this 
last  mouth  opened  precisely  in  the  spot  where  the  day  before,  I 
had  made  my  meal  with  a  shepherd.  On  my  return  next  day 
he  related  how,  after  a  stunning  explosion,  the  rocks  on  which 
we  had  sat  together  were  blown  into  the  air,  and  a  mouth 
opened,  discharging  a  flood  of  flre,  which  rushing  down  with 
the  rapidity  of  water,  hardly  gave  him  tima  to  make  his 
escape." 

1797  62.    In  1797  a  slight  eruption  oocurred,  and  the  great  crater 

threw  out  aahes  and  sand|  but  no  lava.  Earthquakes  were 
frequent* 
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1^96  68.    In  the  following  jeax  lava  was  emitted,  and  Beyerd  earth- 

qnakes  ocGorred. 
1790  64.    The  eruptions  continued  during  1799. 

1800  65.  In  February,  1800,  loud  explosions  were  heard  by  the 
dwellers  on  the  mountain,  and  colums  of  fire  issued  from  the 
crater,  accompanied  by  forked  lightning.  This  was  succeeded 
by  a  discharge  of  hot  ashes  and  scoriae,  which  falling  on  the 
snows  accumulated  near  the  summit  of  the  mountain,  produced 
deyastating  floods  of  water. 

1801  66.  In  NoTember,  1802,  a  new  mouth  opened  near  the  Bocca 
di  Musarra  in  the  Yal  del  Bore,  which  emitted  a  copious  stream 
of  lava.    In  a  day  and  a  half  the  lava  had  run  twelve  miles. 

1806  67.    In  1805  the  g^at  crater  was  in  a  state  of  eruption,   and  a 

cone  was  thrown  up  within  it  to  a  height  of  1050  feet. 

1808  68.  In  1808  the  mountain  again  became  active,  and  fire  and 
smoke  were  emitted  from  the  crater. 

1809  69.  In  March,  1809,  no  less  than  twenty-one  mouths  of  fire 
opened  in  the  direction  of  CastigUone.  They  ejected  volumes 
of  smoke,  large  quantities  of  scoriaa  and  ashes,  and  afterwards 
lava,  which  uniting  into  one  toi '  nt  flowed  with  a  front  of  450 
feet  for  8  miles.  Fissures  wei  xormed  in  the  earth,  and  loud 
explosions  constantly  occurred.  Within  the  great  crater  a 
small  cone  was  thrown  up. 

1811  70.    Two  years  afterwards  more  than  thirty  mouths  opened  in 

aline  running  eastwards  for  five  miles.  They  ejected  jets  of 
fire  accompanied  by  much  smoke.  The  eruption  soon  diminis- 
hed in  the  higher  mouths,  and  became  more  and  more  violent  in 
the  lower  mouths,  until  the  eruption  centred  in  the  lowest  one 
called  S.  Simone.  near  the  head  of  the  Val  del  Bove.  From  this 
great  black  clouds,  having  a  lustre  like  that  of  black  wool, 
issued,  and  afterwards  quantities  of  lava,  which  formed  a  stream 
a  mile  wide,  and  8'  miles  long.  It  flowed  nearly  as  far  as  the 
village  of  Milo.  Frequent  earthquakes  accompanied  this  out- 
burst, and  they  continued  in  various  parts  of  the  island,  for  the 
following  five  years. 

1819  71«  ^^  ^^^^  ^^^  ^^"^  mouths  of  fire  opened  near  the  scene  of 
.  the  eruption  of  1811;  three  of  these  united  into  one  large 
crater,  and  poured  forth  a  quantity  of  lava  into  the  Val  del 
Bove.  The  lava  flowed  until  it  reached  a  nearly  perpendicular 
precipice  and  at  the  head  of  the  Yalley  of  Calanna,  over  which 
it  fell  in  a  cascade,  and  being  hardened  by  its  descent,  it  was 
_  forced  against  the  sidei  of  the  tuf aoeom  rook  at  the  bottom,  so 
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as  to  prodace  an  extraordinary  amount  of  abrasion,  accotn- 
panied  hj  clonds  of  dust,  worn  ofE  by  the  friction.  Mr.  Scrope 
observed  that  the  lava  flowed  at  the  rate  of  about  a  yard  an 
hour,  nine  months  aftes  its  emission. 

1831  72.    A  slight  eruption  occurred  in  1881  from  the  great  orater, 

which  threw  out  laya  on  its  northern  side. 

1W2  73,    In  October  of  the  following  year    a    violent    eruption 

occurred.  A  new  crater  was  formed  in  the  Yal  del  Serbo,  above 
Bronte,  and  three  miles  from  the  summit  Seven  months 
afterwards  opened,  three  miles  below  the  first.  From  one  of 
these  lava  was  emitted,  which  flowed  to  within  a  mile  and  a 
haJf  of  Bronte.  The  stream  was  a  mile  and  a  half  broad,  and 
40  feet  deep. 

1888         74.    A  slight  eruption  occurred  in  1838,  when  a  small  quantity 
of  lava  was  poured  from  the  great  crater  into  the  Yal  del  Bove. 

1842  75.    Four  years  later  the  crater  discharged  ashes  and  soorise, 

and  lava  burst  from  the  cone  three  hundred  feet  from  the  summit. 
It  flowed  into  the  TaJ  del  Bove,  in  a  stream  600  feet  wide,  and 
it  came  to  a  standstill  ten  miles  from  the  summit. 

1848  76.    Near  the  end  of  the  following  year  fifteen  mouths  of  fire 

opened  near  the  ^ter  by  1882,  at  a  height  of  7000  feet  above 
the  ^ea.  They  beg^  by  discharging  scorise  and  sand,  and 
afterwards  lava,  which  divided  into  three  streams,  the  two 
outei:  ones  soon  came  to  a  standstill,  while  the  central  stream 
continued  to  flow  at  the  rapid  rate  of  180  feet  a  minute,  the 
descent  being  an  angle  of  25°.  The  heat  at  a  distance  of  120 
feet  from  the  current  was  90°F.  A  new  crater  opened  just 
above  Bronte,  and  discharged  lava  which  threatened  the  town, 
but  it  fortunately  encountered  Monte  Yittoria  and  was  diverted 
into  another  course.  While  a  number  of  the  inhabitants  of 
Bronte  were  watching  the  progress  of  the  lava,  the  front  of  the 
stream  was  suddenly  blown  out,  as  by  an  explosion  of  gun- 
powder $  in  an  instant  red  hot  masses  were  hurled  in  every 
direction;  and  a  cloud  of  vapour  enveloped  everything. 
Thirty  six  persons  were  killed  on  the  spot,  and  twenty  survived 
but  a  few  hours.  The  great  crater  showed  sig^s  of  disturbance, 
by  emitting  dense  volumns  of  smoke,  and  loud  bellowings,  also 
quantities  of  volcanic  dust  saturated  with  hydrochloric  acid, 
which  destroyed  the  vegetation  wherever  it  fell. 
77.  A  very  violent  eruption  which  lasted  more  than  nine 
months,  commenced  on  the  20th  of  August,  1852.  It  was  first 
witnessed  by  a  party  of  six  English  tourists,  who  were  ascend* 
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ing  the  monntain  from  Nicolosi  in  order  to  witness  the  sunrise 
from  the  sammit.  Ab  thej  approached  the  Casa  Inglesi  the 
crater  oommenced  to  give  forth  ashes  and  flames  of  fire.  In  a 
narrow  defile  they  were  met  by  a  violent  hnrricane,  which  over- 
threw both  the  mnles  and  their  riders,  and  nrged  them  towards 
the  preoipice.i  of  the  Val  del  Bove.  They  sheltered  themselves 
beneath  some  masses  of  lava,  when  suddenly  an  earthquake 
shook  the  mountain,  and  their  mnles  in  terror  fled  away.  They 
returned  on  foot  towards  daylight  to  Nicolosi,  fortunately 
withbut  having  sustained  injury.  In  the  course  of  the  night 
many  hoeche  del  fuoco  opened  in  that  part  of  the  Yal  del  Bove 
called  the  Balzo  di  Trifogliotto,  and  a  great  fissure  opened  at 
the  base  of  the  Giannicola  Grande,  and  a  crater  was  thrown  up, 
from  which  for  seventeen  days  showers  of  sand  and  scorisB 
were  ejected.  During  the  next  day  a  quantity  of  lava  flowed 
down  the  Val  del  Bove,  branching  off,  so  that  one  stream 
flowed  to  the  foot  of  Monte  Finocchio,  while  the  other  flowed 
to  Monte  Calanna.  Afterwards  it  flowed  towards  Zaffarana, 
and  devastated  a  large  tract  of  woody  region.  Four  days  later 
a  second  crater  was  formed  near  the  first,  from  which  lava  was 
emitted  together  with  sand  and  scorise,  which  caused  cones  to 
rise  around  the  craters.  The  lava  moved  but  slowly,  and  to- 
wards the  end  of  August  it  enme  to  a  stand  only  a  quarter  of 
a  mile  from  Zaffarana :  on  the  second  of  September  Gemellaro 
ascended  Monte  Finocchio  in  the  Yal  del  Bove  in  order  to 
witness  the  outburst.  Ho  states  that  the  hill  was  violently 
agitated,  like  a  ship  at  sea.  The  surface  of  the  Yal  del  Bove 
appeared  like  a  molten  lake  ;  scorisB  were  thrown  up  from  the 
craters  to  a  great  height,  and  loud  explosions  were  heard  at 
frequent  intervals.  The  crurtion  continued  to  increase  in 
violence.  On  October  6th  two  new  mouths  opened  in  the  Yal 
del  Bove,  emitting  lava  which  flowed  towards  the  valley  of 
Calanna,  and  fell  over  the  Salto  della  Giumenta,  a  precipice 
400  feet  deep.  The  noise  which  it  produced  was  like  that  of 
the  clash  of  metallic  masses.  The  eruption  continued  with 
abated  violence  during  the  early  months  of  1853,  and  it  did  not 
finally  cease  till  May  27th.  The  entire  mass  of  lava  ejected  is 
estimated  to  be  equal  to  an  area  six  miles  long  by  two  miles 
broad,  with  an  average  depth  of  about  twelve  feet. 
1866.  78.     In  October  1864  frequent  shocks  of  earthquakes  were  felt 

by  the  dwellers  on  Etna.      In   January  clouds  of  smoke  were 
emitted  by  the  great  crater,  and  roaring  sounds   were  heard. 
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On  the  night  of  the  80th  a  violent  shock  was  felt  on  the  north 
east  side  of  the  mountain,  and  a  month  opened  below  Monte 
Frumento,  from  which  lava  was  ejected.  It  flowed  at  a  rate  of 
abont  a  mile  a  day,  and  nltimatelj  divided  into  two  stxeams. 
By  March  IQth  the  new  months  of  fire  had  increased  to  seven 
in  nnmber,  and  they  were  all  sitnated  along  a  line  stretching 
down  from  the  snmmit.  The  three  npper  craters  gave  forth 
lend  detonations  three  or  f  onr  times  a  minnte.  Since  1866  the 
mountain  has  been  in  a  qniescent  state. 

It  will  be  seen  from  the  foregoing  account  that 
there  is  a  great  similarity  in  the  character  of  the  emptions 
of  Etna.  Earthquakes  presage  the  ontbnrst ;  loud  explosions 
follow ;  rifts  and  hocche  del  fuoeo  open  in  the  sides  of  the 
monntain,  smoke,  sand,  ashes,  and  scoriae  are  discharged,  the 
action  localises  itself  in  one  or  more  craters,  cinders  are  thrown 
np,  and  accnmnlate  aronnd  the  crater  as  a  cone,  nltimatelj  lava 
is  emitted,  which  frequently  breaks  down  one  side  of  the 
cone,  where  the  resistance  is  least.  Then  the  eruption  is  at  an 
end. 

Out  of  the  78  eruptions  which  we  have  described  above  it 
will  be  seen  that  not  more  than  16  have  been  of  extreme 
violence,  while  many  of  them  have  been  of  a  very  slight  and 
harmless  character. 

According  to  Lyell,  Etna  is  rather  older  than  Yesuvius  { 
perhaps  of  the  same  age  as  the  Norwich  crag.  At  Trezza  on 
the  eastern  base  of  Etna,  basaltic  rocks  occur  associated  with 
fossiliferous  pliocene  clays.  The  earliest  eruptions  of  Etna, 
are  older  than  the  glacial  period  in  central  and  northern 
Europe.  At  a  remote  period,  the  eastern  flanks  of  Etna  must 
have  undergone  a  g^at  amount  of  erosion,  as  their  are  vast 
deposits  of  alluvial  matter  sometimes  attaining  a  depth  of  400 
feet,  between  Giarre  and  Mangano.  A  volcanic  cone  grows 
like  a  tree,  cone  upon  cone  of  new  matter  is  added,  and  as  the 
base  of  Etna  is  87  miles  in  circumference,  an  enormous  time 
must  have  been  required  to  extend  it  to  its  present  dimensions. 
If  all  the  minor  cones  and  monticules  could  be  stripped  from  the 
mountain,  the  diminution  of  bulk  would  be  extremely  slight. 
Lyell  concludes  that  although  no  approximation  can  be  given 
of  the  age  of  Etna  "  its  foundations  were  laid  in  the  sea  in  the 
newer  Pliocene  period."  From  the  slope  of  the  strata  from  one 
central  point  in  the  Yal^del  Bove,  he  further  concludes  that 
there  once  existed  alsecond  great  crater  of  permanent  eruption* 
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•01 

19 

80*084 

50-2 

37-2 

42-9 

103-2 

84*5 

N. 

N. 

184 

9-5 

20 

80*234 

54-7 

30-7 

41-9 

108-2 

23*0 

E. 

S.W. 

86 

9-0 

-21 

21 

29-886 

571 

41-6 

47-8 

86-8 

40-2 

S. 

w. 

161 

100 

•34 

22 

•655 

59-5 

45-0 

48-9 

104-5 

42*5 

W. 

w. 

153 

9^5 

•09 

28 

•583 

52*2 

35*5 

48-6 

108-8 

83-7 

w. 

w. 

144 

75 

-11 

24 

•742 

55-2 

33-6 

44-8 

.  116-2 

27-8 

E. 

E. 

85 

8^5 

25 

•914 

54-7 

37-9 

441 

113^5 

29-7 

E. 

E. 

135 

4-5 

26 

•952 

49-2 

32-8 

41-7 

83-3 

26-5 

E. 

E. 

148 

4-8 

27 

•798 

49^5 

36-4 

431 

94*1 

31-4 

E. 

E. 

291 

10-0 

-68 

28 

•796 

460 

38-0 

41-3 

66-5 

37-8 

E. 

N. 

166 

10-0 

29- 

29*906 

48-8 

37-4 

42-6 

79^0 

37-4 

E. 

N. 

130 

10-0 

80 

80-195 

50-4 

873 

42-7 

115-7 

85-2 

N. 

N. 

118 

Sum 
7105 

5^0 

MnB 

29-770 

52-2 

38'7 

44*9 

92-3 

35-0 

••• 

•  I  • 

7^9 

Snm 
3-67 

MAY,  1877. 

Mean 

Beadg  of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 

Wind. 
1     Direction.    |  ^ 

Mean 

amt. 

of 

Clond 

(0-10). 

^a 

In  the  Shade. 

•. 

High- 
est. 

Low- 
est. 

Adop- 
ted 
Mean. 

Highst 

insnn's 

rays. 

Lowst. 
on  the 
grass. 

A.M. 

P.M. 

4a'    • 

•Th    00 

113 

^ 

1 

in. 
80*412 

&1 

S&-9 

o 

40*5 

87-0 

29.7 

N.B. 

E. 

7-5 

in. 

2 

•276 

51^7 

81*5 

42-7 

108*2 

24  7 

S.E. 

W. 

86 

60 

# 

8 

•140 

49'7 

84*8 

40-6 

966 

296 

N.E. 

N. 

185 

4*5 

4 

80089 

48-8 

27-7 

88-8 

114*8 

18*5 

E. 

N. 

164 

20 

6 

29-878 

51-8 

25-8 

89-5 

1069 

17-4 

N. 

N. 

100 

2*6 

6 

•886 

549 

28-5 

42-2 

107-4 

210 

E. 

N.B. 

128 

8*0 

* 

7 

•807 

61-8 

81-4 

46*9 

115-8 

21*8 

N. 

N.W. 

66 

10 

8 

•683 

68-6 

84*6 

50*7 

116*2 

25*9 

E. 

W. 

93 

85 

9 

•508 

60-2 

437 

51-8 

117-5 

88*2 

S. 

S.W. 

135 

8*5 

•06 

10 

•639 

58-6 

44*0 

50-9 

1154 

391 

S. 

N. 

112 

95 

•19 

11 

•549 

591 

44*6 

50*5 

114-6 

43*4 

E. 

E. 

68 

10-0 

•02 

12 

•590 

59^1 

43*7 

500 

946 

440 

E. 

S.W. 

66 

10^0 

•47 

18 

•714 

590 

45*8 

51*8 

101*3 

42*2 

W. 

W. 

54 

80 

14 

•644 

55-9 

48-9 

50-4 

95*8 

87-5 

S. 

S.W. 

105 

9-5 

•07 

15 

29954 

60^9 

46*0 

51-5 

117*8 

88*9 

w. 

w. 

163 

8-5 

16 

80-070 

61-8 

41*6 

52-2 

116-5 

858 

s. 

s. 

184 

95 

'46 

17 

29-808 

57-7 

47-9 

50-8 

84-0 

47-4 

S.E. 

w. 

228 

50 

•10 

18 

-992 

580 

43-9 

51*4 

1123 

37*2 

w. 

N.W. 

282 

65 

19 

29  908 

55-7 

440 

49-3 

979 

88-3 

w. 

W. 

222 

100 

•18 

20 

80-115 

58-7 

451 

47*7 

97-8 

42-8 

N. 

N. 

287 

10-0 

21 

•262 

55-2 

481 

48-7 

905 

897 

N. 

N. 

109 

95 

•01 

22 

•270 

50-0 

42*4 

45-5 

790 

40-2 

N. 

N. 

127 

10^0 

28 

•254 

49-8 

89*8 

48-8 

85-0 

86*7 

N. 

N. 

128 

9.5 

24 

•251 

51-9 

86*6 

43*8 

78-7 

26-2 

N. 

N. 

90 

5-0 

25 

•241 

619 

81*6 

499 

115*4 

25-2 

N. 

N. 

83 

55 

26 

80144 

64*5 

470 

54*9 

118*4 

391 

N. 

W. 

62 

10 

27 

29-692 

61-0 

41*2 

51*7 

116-5 

30  6 

8.W. 

S.W. 

18S 

9*5 

•26 

28 

•825 

57-9 

48-7 

528 

110-5 

432 

S.W. 

w. 

840 

7-5 

•25 

29 

•562 

587 

488 

60*1 

117-4 

861 

S.W. 

w. 

160 

6^0 

•18 

80 

•644 

589 

409 

50-4 

117-4 

34-4 

S.W. 

w. 

111 

4-6 

•04 

81 

29-584 

62-5 

42*7 

584 

122-8 

35  4 

E. 

s. 

lOfi 

1     10-0 

•85 

Vnn 

29*898 

66-8 

899 

48*2 

106*8 

84*2 

*•• 

i  >• 

Sum 
407^^ 

6-7 

Snm 
2^69 

JUSB,  1877. 

Mean 

Beadg.of 

Baromtr 

reduced 

to  Sea 

Level. 

1 

Temperature. 

Direction  of 
1     the  wind. 

^9 
812 

Mean 
Amt. 

of 
Cloud 
(0.10). 

1       Day  of 
Month. 

In  the  8h 

ado. 

Adop- 
ted 
Mean. 

Highflt 

insun's 

rayi. 

LowBt 

High, 
est. 

6f2 

1 
Low- 
eat. 

• 

.a 

on  the 
Gkass. 

iL*J&. 

P.M. 

1 

1 

in. 
29-527 

&-1 

iiA 

103*0 

0 

47-1 

s.w. 

S.W. 

10-0 

in. 
•56 

2 

•880 

68-7 

60-2 

541 

89-9 

461 

s.w. 

S.W. 

803 

100 

8 

•746 

758 

47*8 

61*4 

124-2 

43-8 

S.E. 

S.w. 

190 

10 

4 

•738 

76-7 

50*8 

62-2 

129-4 

44-8 

S. 

s.w. 

ISO 

8-5 

6 

•993 

64-6 

507 

55-7 

126-2 

47*0 

SW. 

s. 

705 

4*5 

•01 

6 

29991 

55-6 

45-9 

60-3 

851 

41  ^5 

S. 

s.w. 

226 

60 

•14 

7 

80-206 

64*5 

481 

58'8 

121*5 

42-2 

S.W. 

w. 

143 

8*0 

8 

•068 

690 

47-4 

58-4 

1182 

44-2 

8. 

s. 

100 

7^7 

9 

•131 

71-6 

501 

601 

1251 

42*7 

S.W. 

w. 

195 

0*5 

10 

•124 

740 

48*6 

61*1 

126  8 

42*9 

•  s. 

w. 

10 

0-5 

11 

80*061 

77-9 

484 

64-5 

131*0 

44*3 

w. 

N. 

33 

50 

•03 

12 

29-898 

710 

59*1 

68*6 

116-0 

672 

N. 

N. 

103 

100 

18 

80-080 

61-9 

53-8 

57-5 

73<) 

53-3 

N. 

E. 

87 

10-0 

14 

•114 

69-6 

518 

59-2 

1180 

490 

£. 

E. 

178 

4-5 

16 

•175 

73-4 

501 

608 

122*5 

45-4 

E. 

E. 

163 

1*5 

16 

•129 

76-9 

47-8 

62-5 

124-9 

42-9 

E. 

N.E. 

175 

00 

17 

•067 

76-5 

50-7 

630 

129-4 

44-8 

N.B. 

N.B. 

139 

0-0 

18 

•078 

818 

52-6 

67-4 

1370 

43*8 

N.B. 

E. 

37 

1-5 

19 

•114 

80-6 

64-7 

68*8 

136-9 

47-4 

E. 

N. 

115 

2*0 

20 

80033 

76-9 

561 

671 

1290 

51-3 

E. 

S. 

75 

65 

21 

29-822 

73-5 

55-5 

64-0 

130  2 

51-2 

E. 

S.E. 

81 

8-0 

•06 

22 

•607 

68-9 

55-8 

606 

133-3 

6A-7 

S. 

S.W. 

142 

100 

•04 

28 

29-893 

B3-6 

51*7 

55-4 

123-7 

47-3 

W. 

N.W. 

164 

9-5 

24 

80*166 

65*4 

40-7 

54-8 

129  8 

32-2 

N.W. 

S.W. 

67 

7-0 

25 

•185 

69*7 

41-1 

58-0 

130-4 

873 

N.W. 

s.w. 

lU 

8-0 

26 

•133 

66-7 

50-9 

58  3 

111-8 

46-2 

S.W. 

N.W. 

163 

6-5 

-06 

27 

•200 

68^9 

54-8 

60-6 

1230 

486 

N.W. 

N. 

79 

3-5 

28 

•272 

76  0 

44*9 

62-2 

1267 

89*5 

N.W. 

w. 

33 

80 

29 

•249 

794 

54  2 

66-3 

1330 

49-0 

S.W. 

w. 

93 

0^3 

80 

80187 

70-9 

518 

63-0 

1019 

44-3 

N.W. 

N.W. 

89 
Sam 

9-5 

•22 

Mns 

80-027 

70-5 

50*4 

60-2 

120-3 

45-7 

•** 

■  •  • 

5-2 

Sum 

4944 

1*12 

JULY,  1877: 

Mean 

Beadg  of 

Baromtr. 

reduced 

to  Sea 

Level. 

1 

Temperature. 

Wind. 

Mean 

Amt. 

of 

Cloud 
(0-10). 

o-S 

In 

the  shade. 

Highst 

in8un*B 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

Velocity. 
S            Miles. 

• 

^0 

High- 
est. 

Low- 
est. 

Adop- 

ted 

Mean. 

A.M. 

P.M. 

^ 

1 

in. 
80-056 

M'7 

6*3-9 

67-4 

102-5 

53  9 

N.W. 

N.W. 

8-0 

io. 
•01 

2 

•035 

69-4 

47-0 

57-6 

124  3 

39  9 

W. 

W. 

163 

6-0 

•01 

3 

•022 

67-6 

48-3 

581 

122-7 

39-1 

W. 

w. 

145 

6-0 

•28 

4 

80-004 

68-4 

51.4 

576 

132-6 

46-2 

W. 

s.w. 

125 

8-0 

6 

29  936 

66-7 

42-8 

56-2 

128-0 

33-9 

W. 

s. 

69 

4-5 

•29 

6 

29971 

63-7 

42-7 

583 

122-3 

36-0 

S.W. 

w. 

94 

4-0 

•02 

7 

80197 

63-6 

41-4 

53-3 

126-1 

33-0 

W. 

N. 

98 

80 

•04 

8 

•290 

650 

42-0 

55-4 

180-4 

38-6 

W. 

w. 

98 

8*6 

•08 

9 

•323 

65-4 

45-9 

56  3 

114  7 

36-2 

w. 

w. 

143 

100 

-01 

10 

•210 

72-7 

45-6 

59-8 

129-8 

39-4 

s.w. 

s.w. 

148 

7*8 

11 

30094 

70-2 

521 

59-8 

123-5 

441 

s.w. 

w. 

114 

8-6 

12 

29-954 

71-7 

45-0 

59  6 

131-4 

86^0 

N. 

N.W. 

49 

30 

13 

•774 

69-6 

47-5 

600 

121-4 

38-2 

S.W. 

S.W. 

97 

9-5 

•11 

14 

•383 

65-8 

57-9 

61-2 

114  3 

576 

s. 

S.E. 

138 

100 

1*95 

16 

•283 

64-7 

54-1 

58-2 

118-4 

531 

s.w. 

S.W. 

200 

80 

•46 

16 

•330 

64-5 

53-6 

57-8 

105-7 

50-4 

s.w. 

S.W. 

\m 

10-0  . 

•26 

17 

-646 

59-3 

54-5 

56-2 

85-4 

51-4 

s.w. 

N.W. 

234 

8-5 

•06 

18 

•896 

64-7 

500 

57-5 

124-1 

441 

w. 

W. 

189 

10.0 

•02 

19 

29850 

68-1 

(540) 

59-9 

108-8 

531 

s.w. 

S.W. 

94 

10-0 

•02 

20 

80018 

64-6 

611 

66-7 

124-9 

41-7 

N.W. 

w. 

168 

5-5 

21 

29^997 

64-7 

480 

57-9 

118-1 

40-4 

s.w. 

S.W. 

180 

5-0 

22 

•776 

65-8 

628 

59-9 

107-7 

481 

s.w. 

s.w. 

160 

lo-o 

•04 

28 

•541 

64-9 

58-8 

609 

840 

54-8 

s. 

S.W. 

244 

100 

1-06 

24 

•667 

65-9 

50-0 

58-3 

119-5 

41-6 

s.w. 

w. 

130 

8-7 

•08 

25 

•954 

66-7 

506 

67-9 

113-7 

41-8 

w. 

w. 

104 

10-0 

•31 

26 

29*987 

71-7 

54-0 

60-9 

127-6 

53  9 

w. 

w. 

236 

6-0 

27 

30-180 

70-7 

518 

604 

127-7 

431 

w. 

w. 

64 

5-5 

28 

•198 

66-6 

48-6 

591 

84-5 

392 

w. 

w. 

115 

10-0 

29 

•303 

76-7 

582 

661 

1840 

58*8 

w. 

w. 

159 

27 

30 

80-268 

79-7 

55-2 

65-4 

127-4 

55-7 

w. 

w. 

75 

5-0 

31 

29-960 

82-5 

55-4 

67-9 

141-6 

46-8 

N.W. 

N.W. 

67 
Snm 

7-6 

•08 

Hns. 

29-939 

67-9 

50-4 

58-9 

118-6 

446 

*•• 

.*« 

70 

Sum 

4082 

6-06 

AlTGXTSt,  1877. 


Mean 

Beadg.  of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 

Wind. 

Mean 
Amt. 

of 
Cloud 
(0.10). 

Tn  the  Shade. 

Highst 

inann's 

rays 

Lowst. 
on   the 
gn^ass. 

Direction. 

•g  S 

> 

186 

• 

.S 

High- 

est. 

Low- 
est. 

Adop- 
ted 
Mean. 

A.M. 

P.M. 

P4 

I 

in. 
29*956 

686 

&'8 

66-4 

1197 

o 

41-1 

N. 

w. 

4-6 

in. 

2 

80H)21 

66*7 

47-6 

66*4 

126-0 

40-7 

N. 

N.W. 

116 

1^5 

8 

•086 

647 

462 

668 

123-8 

84*0 

N, 

N.W. 

135 

9*0 

4 

•076 

686 

49*6 

69*1 

120*0 

41*9 

N.W. 

N.W. 

43 

86 

5 

80*016 

74-1 

47*3 

61-4 

132  0 

87*2 

S.W. 

S.E. 

64 

1-7 

6 

29  907 

740 

55-0 

64-8 

126-8 

47-5 

S. 

S. 

90 

9-6 

•18 

7 

•663 

647 

561 

59-7 

62-4 

46-2 

S. 

S.W. 

182 

6^0 

•46 

8 

•410 

65-0 

549 

591 

115-7 

48-1 

S.W. 

W. 

249 

8*6 

•62 

9 

•706 

67-1 

561 

606 

119  6 

54-6 

S.W. 

S.W. 

216 

96 

•05 

10 

29-909 

66-3 

619 

58-9 

1238 

46-3 

s. 

w. 

80 

60 

11 

80062 

661 

46*7 

56  7 

105-6 

411 

S.W. 

N. 

96 

80 

12 

80-086 

68*2 

60  3 

60-7 

1250 

44-7 

N.E. 

N. 

61 

6*0 

13 

29*938 

707 

51*9 

61-5 

118-0 

460 

N. 

N. 

86 

9*5 

14 

•842 

73-7 

57-9 

63-8 

114-4 

68*6 

£. 

S. 

72 

9-5 

•90 

16 

-91.5 

72  6 

57-7 

629 

124-7 

65-6 

S. 

w. 

91 

5*8 

16 

29-931 

71-0 

57-4 

62-6 

128*4 

649 

S.W. 

w. 

102 

67 

•23 

17 

80-010 

71-7 

62*5 

60*4 

130*8 

461 

S.W. 

w. 

138 

4*0 

18 

29996 

70-7 

63  6 

620 

116*0 

48-6 

s. 

N.E. 

63 

76 

•84 

19 

•828 

68-8 

68-8 

68*9 

86*6 

68*2 

S.W. 

N.W. 

90 

10*0 

•10 

20 

•722 

77*8 

60*8 

67-9 

180*0 

60*9 

s. 

S.W. 

138 

4*0 

•02 

21 

•682 

69*7 

580 

62-8 

125-6 

54*2 

S.W. 

w. 

216 

6-5 

•46 

22 

29-696 

670 

61*7 

688 

1240 

47^9 

S.W. 

S.W. 

81 

4-0 

23 

80-091 

6i-4 

44*8 

68*6 

124*0 

88*1 

w. 

w. 

207 

4*6 

•01 

24 

80-143 

666 

86*2 

53*8 

118*6 

31*7 

s. 

w. 

41 

5*6 

•06 

25 

29-649 

620 

609 

67*2 

94*8 

49*3 

E. 

S*B. 

173 

10*0 

•67 

26 

•816 

64-7 

66-5 

601 

1080 

64-9 

w. 

W. 

147 

9*6 

•48 

27 

•821 

679 

652 

62  0 

1093 

647 

S.W. 

S.W. 

211 

10-0 

•26 

28 

•767 

68*4 

676 

61-6 

117*2 

64*3 

S.W. 

w. 

262 

8*6 

29 

•987 

69-4 

64*1 

609 

1260 

47*2 

w. 

w. 

110 

6*6 

•01 

80 

•873 

65*9 

611 

57*2 

119-0 

46*9 

S.W, 

w. 

162 

8-6 

81 

29-960 

60-9 

47-7 

53-8 

115^0 

41*6 

S.W. 

S.W. 

166 

Sum 
4008 

4*0 

•18 

Mns. 

29*883 

68-3 

62*4 

698 

117^7 

47*8 

•  •  • 

•  a. 

64 

Sum 
4-81 

SEPtEHBBB.  1871 


Mean 

Beadg.ol 

Baromtr 

reduced 

to  Sea 

Level. 

Temperature. 

Direction  of 
the  wind. 

Velocity 
S               Miles. 

Mean 
Amt. 

of 
Cloud 
(0-10). 

•8:S 

In  the  Shade. 

Highst  Lowst 

inBun'Bon  tha 

rays.    Grass. 
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S.W. 

414 

8.7 

13 

•970 

61-2 

51-4 

57*1 

76-5 

44-8 
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N. 

N. 

72 

1-7 

28 

29-981 

57*5 

889 

48-4 

96*2 

81^2 

N. 

N. 

89 

98 

•08 

24 

30141 

59*0 

89-2 

47-8 

112-5 

31^9 

N. 
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w. 

w. 

155 

8-6 

.04 

21 

•697 

62-6 

330 

43-8 

66-0 

20-4 
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SUMMARY  OF  THE  WEATHER  FOB  1877. 


JANUAEY. 
"  A  January  spring  is  worth  naeihing." 

The  mild  weather  whioh  was  prevalent  at  the  end  of  Deoemberi  oontinnedi 
with  a  slight  exception  from  the  10th  to  the  ISth,  throaghoat  this  month ; 
the  mean  temperature  for  the  first  9  days  being  as  high  as  45^5.  The 
maxima  exceeded  60°  on  10  occasions,  while  the  minima  only  5  times  desoen« 
ded  below  82^.  The  highest  temperature  during  the  month  was  58^8  on  the 
19th,  the  lowest  28^8  on  the  12th,  and  the  mean  42°0. 

Atmospheric  preesnre  was  subject  to  much  flnctnation,  and  consequently 
brought  wet  and  stormy  weather.  The  lowest  reading  of  the  barometer  was 
28*712  in.  at  9  a.m.  on  the  1st,  the  highest  80*658  in.  at  9  p.m.  on  the  21st  (a 
diflerence  of  nearly  2  inches),  and  the  mean  29*846  in.  Bain  fell  every  day 
except  on  the  11th,  12th,  and  22nd,  the  amount  being  6*66  in.  Fog  ooonrred 
on  6  occasions,  and  lunar  halos  were  seen  on  the  24th  and  27th. 


FEBBUABT. 
*'  Who  dofEs  his  ooat  on  winter's  day, 
WiU  gladly  put  it  on  in  May." 

The  mild  weather  of  the  previous  month  continued  during  February,  the 
last  8  days  only  being  cold.  The  mean  temperature  from  the  1st  to  the  19th 
was  about  46°,  the  minimum  during  that  interval  not  being  lower  than  82°8 ; 
the  mean  from  the  26th  to  March  1st  was,  however,  only  88°6.  The  highest 
temperature  during  the  month  was  56^2  on  the  7th,  the  lowest  24°7  on  the 
28th  ;  and  the  mean  42°8. 

Atmospheric  pressure  was  much  mere  settled  than  last  month,  and  from 
the  1st  to  the  9th  was  above  30  inches.  The  highest  was  30'399  in.  at  9  p  m. 
on  the  28th,  the  lowest  29*260  in.  at  9  a.m.  on  the  26th,  and  the  mean 
29*977  in.  Bain  fell  on  19  days  to  the  amount  of  1*61  in.  Fog  occurred  on 
the  8th  and  9th ;  snow  fell  on  the  22nd,  26th,  and  27th ;  hail  on  the  19th  an4 
20th ;  and  a  lanar  halo  was  seen  on  the  24th. 


u. 


MABGH. 
*'  Maroh  many  weathers." 

This  month  oonsisted  of  short  periods  of  aUemate  cold  and  mild  weather; 
the  temperature  on  the  whole  was  below  the  average,  the  mean  40^2,  the 
maximnm  57^8  on  the  30th,  and  the  minimum  20^8  on  the  1st.  Frost  on  the 
grass  oocarred  oo  20  ocoasions. 

Atmospheric  pressure  was  rather  low,  especially  daring  the  latter  part  of 
the  month ;  the  mean  was  29'789  in.,  the  highest  80'420  in.  on  the  Ist  at  9 
a.m.,  and  the  lowest  28*870  in.  on  the  25th,  at  9  a.m.  Bain  fell  on  19  days, 
and  the  amonnt  measured  was  2*41  in.  Fog  occurred  on  4  days,  and  thunder- 
storms on  2,  viz.,  26th  and  29th.  Snow  fell  on  the  7th,  9th,  10th  and  16th, 
and  haQ  on  the  7th  and  18th. 


APBIL. 
«  Cloudy  April,  dewy  May." 

This  was  a  very  dull  and  cloudy  month.  The  first  half  was  mild  and 
damp,  and  the  latter  half  cool,  with  a  prevalence  of  E.  winds.  The  mean 
temperature  from  the  1st  to  the  15th  was  46^,  and  from  the  16th  to  the  SOth, 
43^.  The  highest  temperature  was  59^5  on  the  22nd,  the  lowest  80^  on  the 
17th,  and  the  mean  44^. 

Atmospheric  pressure  w&s  low,  the  mean  being  only  29*770  in. ;  the 
highest  reading  90*267  in.  occurred  at  9  a.m.  on  the  20th,  and  the  lowest 
29*113  in.  at  9  p.m.  on  the  4th.  Bain  fell  on  19  days,  the  amount  being 
8*67  in. ;  on  3  occasions  more  than  half  an  inch  was  measured.  Hail  fell  on 
the  6th  and  17th,  and  a  lunar  halo  was  observed  on  the  16th. 


MAY. 
"  May ;  come  she  early  or  come  she  late. 
She'll  make  the  cow  to  quake." 
This  month  was  very  cold,— the  first  week  being  especially  so.    Severs 
frosts  occurred  on  the  4th,  5th  and  6th,  when  the  minimnm  temperatures 
were  respectively  2T7,  25^8  and  28*^6.     The  lowest  temperatures  in  May 
during  the  last  12  years  have  been  as  follows : — 

1865.  83^2  1869.  29^ 

1866.  25*7  1870.  260 

1867.  25-6  1871.  811 

1868.  823  1872.  29*2 
Intense  frost  occurred  on  the  grass  from  the  1st  to  the  8th ;   on  the  4th 

and  5th  the  minimum  thermometer  registered  18°5  and  17^4.     The  mean 
tflmperatnie  for  the  first  six  days  was  as  low  m  40°%  and  iha  mean  for  the 


1873. 

267 

1874. 

26-4 

1875. 

380 

1876. 

29*8 

•  •• 

111* 


month  was  only  48^2 ;  the  highest  64°6  oooorred  on  the  26th |  and  the  lowest 
25*'8  on  the  6th. 

Atmospheric  pressnre  continned  low,  bnt  was  not  subject  to  any  great 
fiaotnations.  The  mean  was  29*893  in. ;  the  highest  80-422  in.  ooonrred  at  9 
p.m.  on  the  Ist,  and  the  lowest  29 '240  in.  at  9  a.m.  on  the  28th.  Bain  fell 
on  14  days,  the  amount  measured  being  2*59  in.  A  solar  halo  was  seen  on 
the  27th. 


JUNE. 
*'  Calm  weather  in  June 
Sets  oom  in  tnne." 
This  was  the  warmest  month  of  the  year.     The  mean  temperature  was 
60^,  which  is  12°  higher  than  that  for  May,  and  more  than  4°  above  the 
average  of  the  past  12  years.     The  following  are  the  mean  temperatures  for 
June  from  1865  to  1876 :— 


1865. 

58^6 

1869. 

527 

1878. 

553 

1866. 

67-9 

1870. 

67-6 

1874. 

54*8 

1867. 

54*9 

1871. 

62*2 

1875. 

57-6 

1868. 

67-0 

1872. 

54-8 

1876. 

57-9 

The  highest  temperature  81*^  occurred  on  the  18th«  and  the  lowest  40^ 
on  the  24th. 

Atmospheric  pressure  was  rather  steady  and  above  the  average,  the  mean 
being  80*027  in. ;  the  highest  30*276  in.  occurred  at  9  a.m.  on  the  28th,  and 
the  lowest  29*285  in.  at  9  a.m.  on  the  1st.  Bain  fell  only  on  8  days,  the 
amount  being  1*12,  half  of  which  was  measured  on  the  1st.  Thunderstorms 
ooonned  on  the  1st  and  12th. 


JULY. 

'*  No  tempest,  good  July, 

Lest  the  oom  look  ruely." 

With  the  exception  of  the  last  8  days,  this  month  was  cold,  the  mean 

temperature  being  above  60^  on  5  days  only  and  then  not  exceeding  61^2. 

The  mean  for  the  lest  8  days  was  66°5.     The  highest  temperature  was  82^5 

on  the  81st,  the  lowest  41*^4  on  the  7th,  and  the  mean  58^. 

Atmospheric  pressure  was  slightly  below  the  average,  the  mean  being 
29-939,  the  highest  was  80*841  at  9  am.  on  the  9th,  and  the  lowest  29 216  st 
9  p.m.  on  the  14th.  Heavy  rain  occurred  on  the  14th  and  23rd,  the  amounts 
being  1*96  in.  and  1*05  in.  respectively;  tbe  total  fall  for  the  month  was  5*03 
in.,  with  20  rainy  days.  Thunderstorms  occurred  on  the  6th  and  7th,  and  Fog 
on  the  80th  and  81st.    A  lunar  halo  was  seen  on  the  SOfch. 


IT, 


AUGUST. 
"  Angnst  ripens,  September  gathers  in." 
This  Month  with  the  exception  of  from  the  18th  to  the  20th  wm  oool, 
bat  not  qnite  so  oold  as  the  preceding  month,  the  mean  69°8  being  almost  1^ 
warmer  than  that  for  Jnlj.  The  maximum  temperature  ezoeeded  70**  on  9 
occasions  only,  while  the  minimnm  was  as  many  times  below  60^.  The 
lowest  temperature  was  S6'*2  on  the  24th,  when  a  frost  ooonrred  on  the  grass. 
The  minimnm  temperatores  for  the  last  12  years  are : — 


1866.... 

40^2 

1869 82^4 

1870 85*2 

1878.... 

1874 

1875 

1876 

o 

44-3 

XODOtsf  •< 

.....88*7 

40-1 

1871 40-4 

1872 391 

.....41-2 

1868 

....40-3 

89-8 

The  highest  temperature  recorded  in  the  month  was  77^8  on  the  28rd. 
Atmospherio  pressure  was  low  and  somewhat  unsteady;  the  mean  was 
29*885  in.,  the  highest  80*201  in.  at  9  a.m.  on  the  24th,  and  the  lowest  29*397 
at  9  pjn.  on  the  Sth.  The  rainfall  4*81  in.  was  about  two  inches  abore  the 
aTorage  and  exceeded  that  of  any  August  from  1865  to  1876.  The  number  of 
rainy  days  was  17. 

SEPTEMBEB. 
*'  And  cold  out  of  the  north." 
This  month  was  excessively  cold,  being  nearly  8^  lower  than  that  of 
August,  and  considerably  below  the  average.  From  the  2l8t  to  the  25th,  the 
weather  was  exceptionally  oold,  the  mean  for  these  5  days  being  as  low  as 
4tn>  The  following  figures  may  be  interesting  and  will  show  the  coldness 
of  this  month  as  compared  with  the  Septembers  of  the  past  12  years. 

Mean.  Mean. 


Tear 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

Mean 

1866 

82^5 

86^ 

78^4 

49^8 

60*6 

1806 

66-8 

871 

60*9 

48*9 

68*9 

1807 

76-7 

82*4 

640 

48*2 

66*4 

1868 

85*6 

88*8 

67*8 

47*6 

66*7 

1869 

78*8 

81*9 

64*4 

48.9 

66*8 

1870 

70.0 

81*1 

65*4 

48*0 

68-6 

1871 

78*0 

84-0 

68*6 

47*8 

64*4 

1872 

76-6 

80*2 

68*6 

47*8 

64*7 

1878 

70-8 

86*6 

61*4 

46*8 

626 

1874 

74*2 

89*2 

68*4 

49-0 

66*4 

1876 

78*0 

41*2 

68*8 

608 

68*8 

1876 

71*6 

40*8 

68*8 

48*7 

66*6 

1877 

66*6 

88*1 

61*1 

48*8 

620 

T. 


Atmoipherie  presnire  was  high  and  not  snbjeot  to  mnoh  Tariatioo ;  the 
higheet  wm  80*419  in.  at  9  a.m.  on  the  27th,  the  lowest  29*788  in  at  9  a.m.  on 
the  8rd,  and  the  mean  8(H)94  in.  The  rainfall  was  2*96  of  which  0*61  was 
measured  on  the  2nd,  1*28  on  the  Srd,  and  0*87  in.  on  the  11th.  The  month 
was  drj,  there  being  only  6  r^iny  days.  The  general  direotion  of  the  wind 
was  from  the  North.    Fog  ooonired  on  the  27th  to  the  80th. 


t» 


OCTOBER. 
"The  dews  of  the  evening indnstrionsly  shnni 
They're  the  tears  of  the  sky  for  the  loss  of  the  sun.' 

The  oold  weather  of  September  continned  daring  the  early  part  of  this 
month ;  from  the  20th  to  the  Slst  the  weather  was  mnoh  milder.  The  highest 
temperature  68^1  ooonrred  during  the  gale  on  the  evening  of  the  14ch ;  the 
mean  for  the  month  was  48^3,  and  the  lowest  24^5  on  the  18th.  The  nights 
were  for  the  most  part  olear,  and  consequently  radiation  from  the  earth  was 
greati  the  mean  minimum  temperature  on  the  g^rass  being  8^2  lower  than  in 
the  air. 

Atmospherio  pressure  was  above  the  average,  the  mean  being  30*045 ;  the 
highest  was  80*688  in.  at  9  a.m.  on  the  6th,  and  the  lowest  29*266  in.  at  9 
a.m.  on  the  26th.  The  first  part  of  tbe  month  was  dry,  but  rain  fell  every 
day  from  the  20th  to  the  80th,  the  total  number  of  rainy  days  was  16,  and 
the  rainfall  2*49  in.  Fog  ooonrred  on  8  days  and  hail  on  1 ;  lightning  was 
■sen  on  the  16th|  a  solar  halo  on  the  6th,  and  a  lunar  rainbow  on  tho  24th. 


NOVEMBBB. 
"  Untimely  storms  make  men  ezpeot  a  dearth." 

The  milder  weather  which  set  in  at  the  latter  end  of  October  continued 
threughout  the  grater  part  of  this  month.  The  mean  temperature  was  44^3 ; 
the  highest  57'4  ooonrred  on  the  Ist  and  the  lowest  31^2  on  the  26th. 

This  was  for  the  most  part  a  dull  wet  and  stormy  month.  The  gale  on  the 
11th  was  most  severe,  the  reading  of  tbe  barometer — 28*664  in.  at  9  p.m.-^ 
exceptionally  low,  and  the  rainfall  1*65  in.  excessive.  The  rainfall  for  the 
month  7*02  in.  was  very  gpreat  and  nearly  4  inches  above  the  average  of  the 
past  18  years.    The  following  is  the  rainfall  in  November  from  1864 : — 


m. 

« 

m. 

m. 

1864. 

8*16 

1869. 

2*67 

1874. 

8*62 

1866. 

882 

1870. 

2*04 

1876. 

4*88 

1866. 

804 

1871. 

0*69 

1876. 

4*34 

1867. 

1*48 

1872. 

6*23 

1877. 

7*04 

1868. 

1*66 

1878. 

8*29 

VI. 


Atmoapherio  pressare  was  very  nnsettled  and  mach  below  the  average, 
the  meaD  being  only  29*690 . 

Rain  fell  on  23  days  and  hail  on  1.  Fog  oooorred  on  6  days,  thunder  on 
1,  and  lightning  on  3.  Lunar  halos  were  seen  on  the  14th|  17Ui  and  28rd| 
and  Innar  rainbows  on  the  14th  and  22nd. 


DBGElfBES. 
"  The  Ivy  and  Holy  Berries  axe  seen, 
And  Yale  Log  and  Wassail  come  ronnd  again." 

This  month  was  mild,  the  only  cold  weather  being  from  the  26th  to  the 
28th,  when  the  mean  temperature  was  32°6.  The  highest  temperature  dnring 
the  month  was  51°9  on  the  6th,  the  lowest  26^7  on  the  26th,  and  the  mean 
39*^. 

Atmospheric  pressure  was  high,  that  from  the  14th  to  the  21st  being 
especially  so;  the  mean  for  the  month  was  30'074in.,  the  highest  30*695  in. 
at  9  a  m.  on  the  20th  and  the  lowest  29*273  at  9  a  m.  od  the  1st.  Bain  fell  on 
19  days  amounting  to  239.    Fog  occurred  on  7  days  and  snow  on  8. 


¥ABLB  SHOWING  tm!  MONTHLY  AND  tBAfiLY  BAINlf  ALL  At 

MARLBOEOUQH— 1864  TO  1877. 
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2-46 
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1-96 

• 

315 

• 

214 

• 

1864 

_^ 

1865 

3-80 

2-27 

116 

0-97 

2-55 

2-79 

2-51 

390 

0-28 

7-26 

3-82 

2-39 

88-69 

1866 

4-82  8*79 

2-26 

232 

1*87 

317 

1-56 

297 

6-97 

1-74 

3-04 

3*24 

37-24 

1867 

4*02 

2-48 

3-77 

2-79 

2-39 

1-66 

3-99 

2*53 

2*28 

3-48 

1*48 

1*58 

82-46 

1868 

6-84 

2-21 

1-84 

2-61 

1-52 

0-46 

0-98 

4-78 

5*06 

2-74 

1-65 

6*71 

84-89 

1869 

8-77 

2  52 

1-53 

1-54 

4^3 

1-28 

0-76 

1-55 

5-72 

201 

2-57 

3*69 

80-91 

1870 

1-89 

2-44 

210 

0-65 

214 

0'86 

1-75 

1-91 

1-29 

4*66 

2  04 

2*51 

23*54 

1871 

|2-93 

1-51 

1*63 

3-86 

1-00 

2-99 

3-68 

M8 

622 

1-88 

0*69 

2-49 

8000 

1872 

6-84 

2-64 

2-40 

2-01 

•2-32 

3-41 

2-64 

233 

109 

6*66 

5*23 

5-62 

42-09 

1878 

418 

1-53 

2-62 

1-26 

1-89 

1-62 

216 

2  70 

2-96 

2-68 

3-29 

088 

27*71 

1874 

3-17 

2-67 

0-97 

1-78 

0-68 

125 

1-47 

2-57 

4-65 

4-64 

3*62 

2-78 

8016 

1875 

4-53 

213 

1-33 

1-64 

2-51 

2-78 

6-60 

212 

3-78 

7-64 

4*38 

1-31 

39-70 

1876 

2-51 

311 

4-20 

8-41 

0-98 

198 

0-88 

4-75 

6-88 

1-67 

4*34 

7*20 

41-91 

1877 

5-66 

1-61 

2*41 

367 

2-59 

112 

6-03 

4-81 

2-95 

2*49 

702 

2*39 

41-74 

Means 

13  years. 

407 

2*38 

217 

2*19 

2-04  1-91 

2-53 

2*93 

8-86 

3*72 

8-81 

8*21 

84*31 

TABLB  SHOWINQ  THE  NUUBEB  OF  DAYS  OF  BAIN  AT 


jS 

§ 
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12 
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18 

• 

8 

11 

1 

26 

• 
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O 

i 

i 

• 
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1864 

16 

12 

13 

18 

12 

^_^ 

1865 

18 

18 

11 

9 

18 

5 

14 

17 

2 

22 

19 

13 

166 

1866 

23 

22 

16 

18 

10 

16 

12 

20 

26 

16 

16 

20 

214 

1867 

17 

21  21 

21 

12 

12 

18 

11 

15 

21 

7 

10 

189 

1868 

14  12 

18  13 

8 

3 

4 

15 

12 

16 

13 

27 

155 

1869 

15 

19 

15 

12 

18 

9 

9 

11 

19 

13 

19 

22 

181 

1870 

14 

12 

14 

2 

9 

4 

10 

10 

10 

19 

11 

13 

128 

1871 

18 

16 

10 

16 

6 

15 

20 

7 

14 

18 

9 

15 

163 

1872 

27 

22 

14 

13 

18 

17 

10 

15 

16 

21 

22 

25 

220 

1878 

22 

12 

20 

13 

14 

11 

16 

17 

15 

16 

17 

9 

182 

1874 

17 

17 

13 

12 

11 

9 

11 

15 

16 

21 

19 

14 

175 

1876 

23 

13 

8 

11 

13 

18 

13 

13 

17 

17 

18 

16 

180 

1876 

11 

20 

20 

19 

6 

9 

8 

12 

24 

14 

17 

22 

182 

1877 

28 
19 

19 

17 

19 
15 

19 
14 

14 
12 

8 
10 

20 
13 

17 
14 

6 
15 

15 

23 

19 

207 

Means 
13  years. 
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ACCOUNTS,  1877. 


MIDSUMMMEB. 


BEGEIFTS. 


£  8.  d. 

Balance 22    5  6 

AntiqnitieB         ...         ...  2    9  0 

Composition       2    2  0 

Field  Days         14    7  0 

Beport    ...         ...         •••  78  18  0 

SobsoriptionB — ^Members  10    8  0 

Hon.  Mems.  3  10  0 


it 


£128  19    6 


EXFBNDITIJBB. 


Field  Days 
Garden  ... 
Musenm  ... 
Beport  ... 
Sundries  ••• 
Balance  ... 


•M 


■  •• 


£  B.  d. 

14.  10  0 

8    4  6 

18  10  9 

60    7  9 

0  14  8 

31  12  4 


£128  19    6 


CHBISTMAR. 

BEGEIFTS. 

EXPENDITTTBB. 

£  s. 

d. 

£  8.  d. 

Balance  •••         ...         ... 

31  12 

4 

Garden    ... 

... 

...      6    2    0 

Antiquities 

0  19 

0 

Mnsenm  ... 

*•• 

...      9    3    0 

Beport t 

38  12 

6 

Beport    ... 

••• 

...     80    6  10 

Sabscriptions — ^Members 

4    4 

0 

Sundries ... 

... 

...      0  10    0 

yf           Hon*  MemB. 

3  19 

6 

Balance  ... 

••• 

...    28    6    6 

£74    7 

4 

£74    7    4 

^ 


t 


REPORT 


OV   THB 


MARLBOROUGH  COLLEGE 


atttral  Pistorj  «^0tiet5, 


(FOUNDED  APRIL  9th,  1864), 


f '^ 


FOR  THE  N  '\'^ 

'^1  ■ 


YEAR   ENDING    CHRISTMAS,    1878. 


No.  27. 


^TUK  MIHI  NaTUSJC  LIBEAT  PESDI8CBB1  M0BS8S 
QUIB  DlU8  HAKC  MUNDI  TEMPEBIT  ABTB  DOMX7K." 


MABLBOBOUGH : 

FEINTED     BT     PEBKZNS     AND     SON,     **TIMB8"     OIFIOE, 

1879. 


^•^a>.B8 


REPORT 


OF  THI 


MARLBOROUGH  COLLEGE 


alural  Bistorg  (^otietg, 


(FOUNDED  APRIL  9th,  1864)i 


FOB  THE 


YEAR    ENDING    CHRISTMAS,    1878. 


No.  27. 


I 

I 

I 


"TUM  Mini  NATUBJB  LIBEAT  PR&DISCEBB  M0BE8: 
QUIS   DBUS   hang  MUNDI  TEMPEBET  ABTE   DOMX7M." 


MABLBOBOUGH : 

ILND     I 

ia79. 


FEINTED     BY     FBBKIN8    AND     SON,     **TI1IE8"     OFFICE, 


PREFACE. 


DuftiNO  the  past  year  Bereral  ohanges  hare  been  made  in  the  working  of  the 
Society,  iome  of  which  have  already  produced  their  results.  The  limitation 
of  the  numbers  of  the  Society  to  40,  and  the  restrictions  in  connection  with 
the  Mosenm  hare  had  the  best  effects ;  it  is  no  longer  possible  to  join  merely 
for  the  sake  of  the  Field-days  or  Mnsenm,  and  the  fact  that  still  the  fnll 
nnmber  is  kept  np  points  to  an  increasing  interest  in  Natural  History  work« 
This  interest  has  been  further  stimulated  by  an  eicperiment,  which  has  met 
with  decided  succesSi  namely,  that  of  having  small  excursions  about  once  a 
week,  for  which  the  best  workers  were  selected  i  the  amount  of  practical 
work  was  thus  greatly  increased,  and  there  was  yeiy  fair  competition  for  a 
priae,  offered  last  summer  term  for  the  first  time,  for  the  greatest  number  of 
notices.  F.  S.  Alston,  the  winner  of  the  prize,  was  especiaOy  energetic  in 
more  than  one  branch,  and  promises  to  bo  an  exceedingly  useful  member. 
Besides  this  marked  improTement  in  practical  work,  the  attendance  at  meet- 
ings has  been  very  satisfactory,  both  in  the  Summer  and  Christmas 
terms. 

Another  change  has  taken  plaoo^  the  result  of  which  cannot  be  seen  yetj 
it  has  been  thought  advisable  to  bring  out  one  Report  in  the  year,  instead  of 
two,  the  year's  work  being  thus  exhibited  at  one  glance,  and  the  variety  of 
papers  being  greater  than  according  to  the  old  system.  In  the  present 
number  several  useful  and  interesting  papers  have  been  contributed   by 


Masters,  with  their  uBnal  kindness,  and  members  of  the  School  ace  better 
represented  than  is  often  the  ease. 

The  present  year  has  also  seen  another  Conyersazione,  this  time  in 
combination  with  onr  sister  Institution,  the  Art  Society,  the  Bradleian  falling 
to  onr  share,  and  the  Adderley  to  F.  E.  Hulmi,  Esq.,  and  his  coadjutors. 
There  was  a  large  assemblage  of  Visitors  from  the  neighbourhood,  in  addition 
to  a  goodly  number  of  representatiyes  of  the  School :  a  full  account  of  it  is 
given  elsewhere  ;  but  the  Committee  here  wish  to  express  their  thanks  to  all 
those.  Masters  and  boys,  whose  exertions  bo  greatly  conduced  to  the  success 
of  the  eyening. 

The  Museum  has  been  enriched  by  further  additions,  the  most  important 
being,  a  collection  of  Indian  Birds,  presented  by  H.  G.  Sp&t,  Esq.,  O.M. ;  one 
of  Burmese  Butterflies,  by  H.  I.  Boach,  Esq.,  O.M. ;  and  some  magnificent 
qpeoimoBS  of  basalt  from  the  Giant's  Causeway,  by  Gi^t.  Atkins,  B.N. 
Towards  the  cost  of  mounting  the  eagles  included  in  the  first  of  these,  the 
QouhaU  have  generously  oontiibuted  £10 1  other  Donations  are  recorded  in 
•lotharplaoe,  and  the  Committee  here  beg  to  return  thanks  to  the  Donors. 
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EXTRACTS  FROM  THE  RULES. 


That  thia  Sooietj  be  oalled  the  Marlboroagh  College  Nafcnral  HiBtory 
Society. 

ConsUtuiion, 
That  the  Society  consist  of  Members  and  Honorary  Members. 

Qficera, 
That  the    Officers    of  the    Society   consist  of  a  President,    Secretary, 
Treasnrer,  Librarian,  and  Curator. 

Election  of  Officers, 
That    the    President    have    the    absolatepower  of    nominating    the 
Secretary. 

That  these  Members  of  the  Committee,  who  are  not  ez-officio  Members, 
be  elected  terminally,  and  that  the  retiring  Members  be  eligible  for  re-elec- 
tion. 

That  the  same  rale  apply  to  the  Treasurer,  Librariani  and  Curator. 

^ojtmgcvn^Tit* 
That  the  affairs  of  the  Society  be  condaoted  by  a  Committee,  consisting 
of   the    President,   Secretary,   Treasurer,  and   four  other  Members  of  the 
Society,  two  of  whom,  at  least,  shall  bo  members  of  the  School,  to  be  elected 
from  and  by  Members  of  the  Sooi-^ty ;  three  of  whom  shall  form  a  quorum. 

PrMfden^. 
That  in  case  of  an  equality  of  votes,  the  President  shall  have  a  double 
or  casting  vote. 

Beemiary, 
That  the  duty  of  the  Secretary  be  to  summon  meetings  (when 
necessary)  of  the  Society ;  to  keep  a  detailed  report  of  the  proceedings,  as 
well  as  lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally 
to  act  under  the  direction  of  the  Committee  in  all  matters  connected  with  the 
welfare  of  the  Society. 

lAhrarian, 
That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Library, 
with  the  names  of  the  donors,  and  to  see  that  the  Library  Begulations  are 
carried  into  effect. 

Curator. 
That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

lAhrwry, 
That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of   the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 
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Musevm, 
That  xnembera  have  aooesa  to  the  Mnsenm  wheneyer  a  responsible  Person 
is  present,  bnt  that  only  certain  members  be  allowed  aooess  at  all  times  when 
the  Eoom  is  not  nsed  for  school  purposes.  Application  for  this  privilege  must 
be  made  to  the  President. 

Fidd  Days. 
That  the  Field  Days  be  confined  entirely  to  Members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  names  mast  be  given  in. 

Memhers* 

That  the  election  of  new  Members  rest  entirely  with  the  Committee. 

That  every  member  pay  a  subscription  of  2s.  6d|  his  first  term,  and  Is. 
every  subseqaent  term. 

That  if  a  Member  be   elected  after   the  commencement  of  the  term,  the 
amonnt  of  his  sobscription  for  that  term  shall  be  settled  by  the  Committee. 

That  Members  have  the  right  to  introdnoe  two  visitors  at  all  g^eral 
meetings  of  the  Society. 

That  every  member  mnst  be  present  at  two  meetings,  at  least,  every 
Term. 

Eonorary  Members, 

That  Honorary  Members  have  all  the  privileges  of  Members  except  the 
power  of  introdaolng  a  Member  of  the  School  to  the  meetings  of  the  Society. 

That  Honorary  Members  pay  5s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report. 

That  Honorary  Members  may  oompoxind  for  all  f ntnre  subscriptions  by 
the  payment  of  a  snm  of  two  guineas. 

Suspensioi^  of  Members . 

Tliat  any  member  be  liable  to  be  ezcladed  from  the  Society  by  the 
Committee,  if  in  their  opinioin,  he  shall  have  failed  to  show  snfiicient  energy' 
in  the  working  of  the  Society. 

Sections, 

That  the  Society  consist  of  sections  to  be  formed  for  the  more  accurate 
study  of  the  different  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  for  settlement 
at  the  beginning  of  each  term. 

New  £ules. 

That  any  member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  o^d  one^  provided  the  motion  be  seconded  by  another 
Member. 
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LENT    TERM,    1878. 


PRELIMINARY  MEETING,  Jan.  24th,  1878. 


The  meeting  waa  bnt  poorly  attended,  only  16  members  being  present. 
The  regular  meetings  were  fixed  for  Feb.  7,  21,  Mob.  7  and  28. 


MEETING  HELD  Ebb.  7th,  1878. 


S.  B.  Baker  read  a  paper  on  Ayebmy. 

The  following  donations  were  exhibited : — '*  British  Barrows,"  presented 
hj  the  Author,  Prof.  BoUeston,  F.B.S. 

Transactions  of  the  New  Zealand  Institute,  vol.  ix.,  hy  the  Society. 

Specimen  of  Book  from  Sebastopol. 

A  collection  of  Chinese  Plants  by  0.  W.  Eyerard,  Esq ,  O.M.  These,  about 
100  in  number,  were  of  great  ralue,  some  being  new  to  science  and  many  in- 
teresting from  haying  been  found  in  a  new  locality,  or  fixing  the  localities  for 
specimens  in  the  national  Herbarium  at  Sew,  which  had  not  been  localised. 

The  following  extracts  from  letters  receiyed  from  L.  Moore,  Esq.,  F.L.S  , 
of  the  Kew  Herbarium,  who  kindly  named  the  species,  will  prore  the  yalne 
of  these  collections. 

Ningpo  is  a  most  interesting  place  for  a  Botanist,  as  scarcely  anybody 
with  a  loye  for  plants  has  collected  there.  There  are  at  least  three  new 
species,  and  possibly  three  or  four  more.  The  certainly  new  ones  are  (i) 
the  Thdlietrumy  which  iis  near  to,  but  distinct  from,  T.  orientaU  Boiss,  and  of 
which  we  haye  had  an  hitherto  undescribed  specimen  for  many  years  in  the 
Herbarium  here,  the  said  specimen  haying  been  gathered  by  Fortune  the 
Trayeller  t  (ii)  the  NepHct,  a  yery  distinct  thing,  which  I  propose  to  call  F. 
Svirwrdi;  and  (iii)  the  pretty  little  Ptn^uicuZa-like  Oymnadeniok,  The  Mueuna, 
Ac.,  are  possibly  new,  but  there  is  not  sufficient  material  for  determination. 
Many  of  the  things  are  interesting  geographically,  such  as  Teuerium 
ntpetafolium  (represented  by  only  a  scrap  here),  Bwrgea  BhMreri  and  Tulipn 
graminiJoUa,  known  only  from  Kin  Kiang,  t.«.,  much  further  inland; 
Lamium  OhineMe^  hitherto  not  localised,  and  so  on.  As  for  the  second  coUec- 
tioii,  "though  not  containing  any  distinct  noyelty,  there  are  seyeral  plants 
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of  great  intereflt  now  for  the  first  time  localised,  owing  to  the  labels  of  the 
original  colleotor  (Fortune)  caving  no  information  as  to  place  of  gathering : 
inch  are  Photinia  ptatulata,  Rihea  fasciculatum  var  ehinense,  Hex  eomvta, 
Biphonostegia  and  Liisaa  polyantha.  Among  the  more  ralnable  things  may 
be  named  Aeoniium  chinense,  onlj  certain  locality  Kin  Kiang,  Orychaphrag" 
mus  sonchifoliuSf  a  N.  China  plant,  Thermopsis  chinensis,  Rhododendron 
ovatum,  SymplocoM  decora  yar  angustifolia,  type  only  recently  discovored  at 
Hong  Kong,  Lithospermum  japoniciim,  nnless  I  am  mistaken  not  hitherto 
found  ontside  Japan,  Meurruhium  ineUum,  a  N.  china  species,  the  carious 
yar  (P)  (an  sp.  nov.)  of  Pauhvonia  imperialis,  Paris  polyphylla,  and  (Eceoeladee 
fodcaia.  Among  the  Ferns  Mr.  Baker  tells  me  there  are  sereral  hitherto 
not  known  to  occur  out  of  Japan,  and  Davallia  Tyermanni  is  of  espec'al  value, 
as  it  was  described  from  a  garden  specimen  supposed  to  have  been  derired 
from  Tropical  Africa.  I  said  there  was  nothing  new,  but  the  statement  ought 
to  be  qualified.  The  OameUiOf  which  we  retain,  is,  I  think,  a  new  species, 
but  unfortunately  there  is  not  enough  material  to  admit  of  a  description ; 
the  abore-mentioned  Ptwloumia  may  also  be  new,  as  well  as  the  Seononera ; 
BO  that,  all  things  considered,  this  collection  may  fairly  be  said  to  be  as 
good  as  the  other  one." 

The  President  also  exhibited  on  behalf  of  W.  S.  M  D'Urban.  Esq.,  some 
Photographs  of  Palsoolithic  implements  from  the  Biver  Drift  gravels  in  the 
Yalley  of  the  Axe.  ''  These  implements,  made  of  a  very  dark  brown  chert,  are 
found  at  Broom  BaJlast  Pit,  in  the  Parish  of  Hawkchurch,  near  Azminster, 
close  to  the  Birer  Azci  in  the  angle  formed  by  the  junction  of  a  tributary 
brook  with  it.  There  is  here  a  low  hill,  the  base  of  which  is  on  a  level  with 
the  railway.  It  is  composed  of  chert  gravel  derived  from  the  green-sand 
which  caps  the  higher  hills  surrounding  the  valley.  This  gravel  has  been 
excavated  for  ballast  for  the  line,  and  during  1877,  attention  having  been 
directed  to  the  occnrrence  of  implements  in  similar  gpravels  elsewhere,  a  g^eat 
number  were  found  and  brought  to  the  Albert  Memorial  Museum,  Exeter. 
They  are  remarkable  for  being  made  of  chert,  an  unusual  material.  Their 
forms,  however,  are  just  those  of  the  ordinary  Biver  Drift  Implements  of 
England,  France,  and  Spain,  and  many  are  very  like  Cissbury  flint  Imple- 
ments. The  pit  is  about  60  feet  in  depth  in  the  centre,  and  the  implements 
are  believed  to  occur  at  a  depth  of  from  30  to  40  feet.  Most  are  quite  sharp 
bnt  some  have  been  much  water-worn." 

The  President  exhibited  coins  of  Bichard  II  and  James  II,  and  a  gold 
crown  of  Charles  1,  which  had  been  secured  for  the  Society's  collection. 

There  were  86  persons  present.  2  hon.  members,  18  membersi  and  16 
visitors. 
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MEETING  HELD  Feb.  21st,  1878. 


The  following  donation!  were  exhibited: — "The  world  of  the  Sea," 
preiented  by  E.  S.  Paine.  Portion  of  Fossil  Tooth  of  Elephant  by  H.  D. 
BoUeston.  The  President  exhibited  specimens  of  recent  elephant's  teeth, 
to  show  their  mode  of  growth.    He  then  read  a  paper  on  the  Bchinns. 

There  were  41  persons  present..  4  hon.  members,  20  members,  and  17 
Tiaitors. 

At  a  private  meeting  held  afterwards,  the  following  mle  was  passed  :^. 

"  There  shall  be,  besides  the  ex-oiBcio  members,  four  members  of  the 
Committee,  two  at  least  of  whom  shall  be  members  of  the  School." 

In  accordance  with  this  rule  W.  H.  Ghappel  was  elected  on  the  Oom- 
mittee. 

The  meeting  fixed  for  March  7th  was  postponed  to  March  9th,  when  T. 
O.  Harding,  Esq.,  gaTe  a  Lecture  on  the  Telephone.  The  lecture  was 
delirered  in  the  Upper  School,  and  was  rery  largely  attended.  A  large 
number  of  the  Common  Boom,  and  seyeral  visitors  from  the  town  wero 
present,  and  the  whole  School  was  admitted. 


THE  TELEPHONE. 


I  do  not  intend  to  confine  myself  in  what  I  hare  to  say  to  the  Telephone, 
but  to  endeaYonr  to  give  yon  a  general  view  of  the  problem  of  Sonnd« 
transmission  and  the  yarions  attempts  which  have  been  made  to  deal  with  it. 
And  this  will  necessitate  continual  wandering  from  the  point  under  considera* 
tion  into  matters  connected  with  other  sciences  than  Acoustics ;  but  for  these 
dig^ssions,  if  I  confine  them  within  reasonable  limits,  I  shall  hope  to  receiye 
your  pardon. 

Let  us  first  consider  the  nature  of  Sound,  and  the  manner  of  its  trans* 
mission  from  place  to  place  in  nature.  Sound  is  in  all  cases  produced  in  the 
ear  by  the  yibration  of  the  particles  of  the  air  contained  in  the  ear ;  which 
ylbration  has  been  imparted  to  them  by  their  neighbours,  which  in  their  turn 
receiyed  it  from  their  neighbours,  and  so  on  in  turn  till  we  reach  some  body 
which  is  maintained  in  a  state  of  yibratory  motion  independently  of  the 
surrounding  air,  and  which  we  call  the  sounding  body.  In  nature,  then,  the 
mode  of  sound-transmission  is  simply  the  passing  on  of  motion  from  a  striking 
body  to  a  neighbour  which  it  strikes. 

But  it  is  obyions,  as  of  course  wo  know  from  experience,  that  transmis- 
sion in  this  manner  is  only  possible  within  certain  distances.     When  any 
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portion  of  air  is  set  in  sonnd-vibration,  it  begins  to  strike  the  portions  which 
snrronnd  it  in  every  direction,  and  thus  the  energy  of  its  motion,  being 
diverted  forwards,  backwards,  and  sideways,  is  rapidly  rednoed,  and  so  far 
reduced  as  to  be  insensible.  This  dissipation  can  be  in  great  part  avoided 
by  so  disposing  the  form  of  the  body  along  which  the  sonnd  is  to  be 
propagated  as  to  make  it  mnch  easier  for  the  sonnd  to  advance  along  it  than 
to  escape  sideways.  This  is  the  effect  of  a  speaking  tnbe :  it  is  easier  for 
the  air  set  in  motion  at  one  end  of  the  tnbe  by  the  voice  to  cansd  the  next 
portion  to  vibrate  than  to  set  the  particles  of  the  tnbe  in  motion ;  accordingly 
a  great  portion  of  the  original  disturbance  arrives  at  the  other  end  of  the 
tnbe  I  and  the  voice  is  thns  carried  to  points  which  it  could  not  have  reached 
without  such  means  of  transmission.  Another  application  of  the  same 
principle  is  afforded  by  the  toy-telephone.  This  consists  simply  of  a 
cylindrical  box  open  at  one  end  and  having  the  other  closed  by  a  stretched 
membrane  such  as  paper,  bladder,  or  parchment.  Through  a  hole  in  the 
centre  of  this  membrane  passes  a  string,  which  is  secured  by  a  knot  at  its 
end.  The  othei  end  is  similarly  attached  to  an  exactly  corresponding  instru- 
ment, and  the  string  is  either  stretched  between  the  two  so  as  to  rest  nowhere, 
or  is  supported  by  loops  of  thread  a  foot  or  two  in  length  from  fixed  supports. 
If  anyone  speaks  into  one  of  these  boxes,  the  string  being  kept  fairly  tight, 
the  voice  is  plainly  heard  in  the  other  at  a  distance  of  a  few  hundred  feet. 
Here  again  it  is  easier  for  the  soxmd  vibrations  set  up  in  the  parchment  of 
one  box  to  extend  along  the  string  than  to  go  off  sideways  into  the  air,  and 
the  gpreatest  effect  is  accordingly  produced  at  the  other  end  of  the  string.  The 
string  must  nowhere  touch  a  solid  support,  or  much  of  the  vibration  will  be 
lost. 

But  it  is  clear  that  this  mechanical  transmission  of  sound  as  vibration 
has  limits,  though  we  may  in  some  cases  considerably  extend  those  limits. 
Do  what  we  will,  we  cannot  prevent,  though  we  can  make  small,  the  loss 
of  sound  by  lateral  dissipation.  If  the  sound  is  to  be  transmitted  to  great 
distances,  some  other  method  must  be  applied. 

The  agent  to  which  we  always  have  recourse  now-a-days  if  action  is  to 
be  propagated  to  a  distance,  is  the  electric  current.  And  in  order  to  produce 
a  mechanical  effect  by  its  means,  we  almost  invariably  make  use  of  an  electro- 
magnet. This  is  the  name  given  to  a  rod  of  ordinary  soft  iron  (i.e ,  not  steel) 
on  which  a  wire,  coated  with  an  insulating  covering  such  as  silk,  is  coiled  as 
on  a  bobbin.  As  soon  as  a  current  of  electricity  is  passed  through  the  wire, 
the  iron  rod  becomes  a  magnet,  and  powerfully  attracts  any  other  pieces  of 
iron  in  the  neighbourhood.  When  the  current  ceases,  the  rod  becomes  again 
an  inert  piece  of  iron.  If  therefore  a  moveable  piece  of  iron  is  placed  in  the 
neighbourhood  of  such  an  electro-magnet,  we  can  attract  it  to  the  magnet. 
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when  the  onirent  is  made  to  pass  through  the  wire,  and  oan  again  release  it 
on  ontting  the  cnrrent  off.  If  the  moyeable  piece  is  famished  with  a  spring 
which  forces  it  back  to  its  original  position  when  the  cnrrent  ceases,  we  oan 
at  pleasure  moTe  the  piece  np  to  the  magnet  and  let  it  fall  back  again,  by 
aliematelj  turning  the  current  on  and  off,  and  this  at  any  distance.  This  is 
the  principle  of  all  forms  of  the  Electric  Telegraph. 

In  order  to  see  what  this  make-and-break  arrangement  will  do  for  ns, 
and  what  it  wiU  not  do,  in  sound  transmission,  we  must  inquire  a  little  more 
closely  into  the  nature  of  sound-vibrations*  Sounds  differ  in  pitch,  in  lofad- 
ness,  and  in  quality.  As  to  pitch  they  may  be  high  or  low,  and  this  is  known 
to  depend  on  the  quickness  or  slowness  of  the  yibration  causing  them.  The 
loudness  of  the  sound  depends  on  the  distance  traversed  by  the  vibrating 
particles  :  if  their  excursion  is  gpreat,  the  sound  is  loud :  if  they  move  only 
a  comparatively  short  distance,  the  sound  is  weak.  The  quality  of  the  sound, 
that  by  which  we  distinguish  between  a  note  of  the  voice  and  the  same  sound 
on  a  pianoforte,  depends  on  the  manner  in  ivhich  that  vibration  is  ezeonted  : 
as  for  instance  whether  the  vibration  is  accomplished  in  one  sweep,  or 
whether  the  vibrating  particle  pauses  in  the  middle  of  its  journey  and  then 
goes  on  again.  Now  if  a  vibrating  body  be  made  to  interrupt  and  reform  an 
electric  circuit,  the  only  oharacteristio  of  the  sound  which  will  be  represented 
in  the  current  is  the  pitch ;  the  current  will  be  made  and  broken  at  each 
vibration,  and  will  set  a  properly  arranged  body  in  vibration  with  a  period 
exactly  corresponding  to  that  of  the  original :  but  no  trace  will  appear  in 
the  current  or  in  the  body  excited  by  the  current  of  the  quality  of  the  vibra- 
tion of  the  sounding  body. 

Kow  Helmholtz  has  proved  that  all  sounds  are  composed  of  simple 
musical  notes,  such  as  are  given  out  by  a  tuning-fork.  The  nature  of  this 
proof  I  cannot  now  go  into,  but  that  diversities  of  vocal  sounds  may  be 
imitated  by  a  musical  instrument,  may  easily  be  verified.  Baise  the  dampers 
of  a  piano  and  sing  a  note  before  it :  the  strings  will  be  set  in  vibration,  and 
will  continue  the  note  after  you.  But  now  sing  the  same  note  to  different 
vowels ;  the  resonance  of  the  piano  will  give  you  not  merely  the  note  but 
also  the  vowel  you  sang  into  it.  This  being  the  case,  any  sound  whatever 
might  be  imitated  by  a  sufficient  number  of  properly  arranged  tumng-forks, 
each  exalted  to  the  proper  degree  of  loudness  and  remaining  in  action  for  the 
proper  time.  Moreover  if  a  sufficiently  numerous  series  of  forks  were  at 
hand,  any  sound  made  near  them  would  excite  those  forks  whose  notes  were 
present  as  its  components,  and  would  set  them  in  vibration.  Now  it  is  easy 
to  arrange  a  fork  so  that  at  each  vibration  it  may  make  and  break  an  electric 
cnrrent :  if  one  prong  is  made  to  carry  a  wire  which  just  does  not  touch  the 
surface  of  mercury  in  a  cup,  at  each  vibration  the  point  of  the  wire  will  be  dip- 
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ped,  and  tliiB  momentary  dip  will  complete  the  cironit.  If  then  at  any  distance 
the  cnrrent  be  wonnd  roond  a  pair  of  electro  -magnets  so  placed  as  to  attract 
the  prongs  of  a  similar  fork,  they  will  receiye  a  momentary  pall  at  the  instant 
of  making  contact,  and  be  instantly  released  again  when  the  exciting  fork 
raises  the  wire  from  the  mercnry  trough  and  breaks  the  circuit.  The  same 
pull  being  continually  repeated  will  soon  set  the  distant  fork  into  correspon- 
ding vibrations,  and  the  sound  of  the  first  fork  will  thus  bo  transmitted  to  a 
distance.  Suppose  now  a  system  of  such  forks  each  similarly  mounted.  Any 
sound  made  near  them  would  ozoite  those  forks  whose  notes  compose  it ; 
these  would  excite  their  correspondents  at  auy  required  distance,  and  the 
latter  being  thrown  into  yibratiou  would  completely  reproduce  the  original 
sound. 

And  this  is  so  far  as  we  can  see  the  only  mode  in  which  the  make  and 
break  principle,  or  the  principle  of  the  discontinuous  current,  will  help  us. 
It  is  only  in  the  case  of  the  simple. tone,  as  it  is  called  (the  tone,  namely, 
which  a  fork  gives  out)  that  the  frequency  is  the  only  thing  we  need  know 
in  order  to  know  the  sound  completely.  And  as  frequency  is  the  only  thing 
we  can  telegraph  by  maVing  and  breaking  a  current,  it  follows  that  the  make 
and  break  method  can  only  be  used  when  the  original  sound  has  been 
resolved  into  simple  tones. 

If  wo  abandon  this  method  of  resolution  as  too  complex,  we  must  have 
some  method  of  feeling  the  pulse  as  it  were  of  a  vibration,  not  merely  at  the 
end  of  each  excursion,  but  throughout  the  movement.  And  to  do  this  we 
must  arrange  some  method  by  whioh  we  can  work  not  with  a  current  which 
is  continually  broken  off  aud  rem^o,  but  with  one  whose  strength  is  con- 
tinually altering.  The  following  facts  will  indicate  how  such  alteration  is 
actually  brought  about. 

If  we  connect  a  galvanometer  with  the  ends  of  a  coil,  and  introduce  a 
permanent  magnet  into  the  coil,  the  needle  of  the  galvanometer  is  seen  to  be 
deflected,  which  proves  that  the  mere  entry  of  the  magnet  into  the  coil  has 
produced  a  current  in  the  wire.  7his  cuirent  dies  away  at  once;  it  only 
lasts  while  the  magnet  is  being  introduced ;  as  soon  as  the  magnet  is  at  rest 
within  the  coil,  the  needle  returns  to  its  original  position.  Now  if  the  power 
of  the  magaet  is  inoreased,  the  same  eflEeot  is  prjdnoad  as  if  a  new  magnet 
were  introduced ;  during  the  increase  of  power  a  curreu  t  ii  producel  in  the 
wire,  which  again  dies  a  a  ay  as  soon  as  the  magnet  has  attained  its  new 
strength.  Such  increase  of  power  in  the  magnet  is  occasioned  by  bringing 
a  piece  of  soft  iron  near  it.  This  will  show  itself  by  a  deflection  of  the 
galranometer  needle  ;  and  thus  without  a  battery  we  may  move  the  galva- 
nometer needle  to  one  side  or  the  other  by  simply  moving  a  pieoe  ef  iron  to 
or  from  the  magnet  whioh  stands  in  the  coil. 
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Now  tbis  is  preoiselj  the  aotion  of  the  Telephone.    A  thin  sheet  of  iron 
18  placed  close  to  the  end  of  a  magnet,  aronnd  which  a  wire  is  coiled.    The 
two  ends  of  the  wire  are  connected  at  any  distance  with  the  two  ends  of  a 
coil  in  a  similar  instrument,  and  the  arrangement  is  complete.    If  a  sonnd  is 
made  near  the  first  instrnment,    the  sheet  of  iron  is  set  in  vibration,  and 
alternately  approaches  and  recedes  from  the  end  of  the  magnet.    As  it  ap- 
proaches it  strengthens  the  magnet  by  ind action,  and  this  increase  of  strength 
prodnoes  a  temporary  current  in  the  coil.     This  onrrent  passes  throagh  the 
other  c  i1,  makes  the  magnet  enclosed  in  it  an  electro  magnet,  and  thns  adJs  to 
its  strength,  and  the  result  is  a  pnll  on  the  sheet  of  iron  in  the  receiving 
apparatus.     When  the  sheet  at  the  speaking  end  recedes  from  its  magnet,  the 
power  of  the  latter  is  weakened  j  an  opposite  current  is  temporarily  produced 
in  the  wire ;  this  again  takes  off  from  the  power  of  the  magnet  at  the  reoeiv- 
iug  end,  and  the  sheet  of  iron  there  is  let  go.    Thus  the  receiving  sheet  is 
compelled  exactly  to  follow  tie  motions  of  the  sheet  at  the  sending  end,  and 
gives  ont  precisely  the  same  sonnd  as  is  uttered  at  the  original  place.    It  is 
not  merely  that  a  pnll  is  given  to  the  second  sheet  exactly  as  often  a^  the  first 
sheet  vibrates,  this  would  ensure  only  a  sound  of  the  same  pitch :  but  through, 
out  the  whole  vibration,  the  pull  is  so  varying  as  to  make  the  second  sheet 
follow  accurately  the  motion  of  the  first,  and  the  result  is  that  not  only  in 
pitch  but  in  quality  the  sound  prodnoed  is  the  same  as  that  uttered  at  the 
sending  instrument,  and  therefore  not  only  vowels  but  consonants  also  can  be 
accurately  reproduced. 


MEETING  HELD  MARCH  28th,  1878. 


N.  Masterman,  Esq.,  read  a  paper  on  Falconry. 

Af  tor  the  paper  the  trays  of  Chinese  and  Eskimo  curiosities  belonging  to 
the  Society  were  exhibited  and  described ;  also  a  specimen  of  Sponge,  pre- 
sented by  G.  LI  Davies,  and  an  ammonite  from  Rockley  by  D.  E.  Olivier, 

There  were  3i  persons  present.  3  hon.  memberS|  16  memberS|  and  15 
visitors. 
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MIDSUMMER   TERM. 


PRELIMINART  MEETING  HELD  MAY  10th,  1878. 


The  President  annonnoed  that  the  Committee  had  decided  that  tiie 
number  of  members  should  be  limited  to  40,  and  that  a  prize  would  be  giren 
by  the  Society  for  the  greatest  nnmber  of  notices  obtained  dnring  the  term 
by  any  member  of  the  School  below  the  YI. 

Meetings  were  fixed  for  May  I6th,  80th,  June  18th,  27th,  and  Jnly  11th. 
The  Field  Day  was  to  be  held  on  Jnne  Ist,  and  the  ConTersasione  on  a  day 
to  be  fixed  hereafter. 

It  was  also  decided  that  a  series  of  small  weeldv  or  fortnightly  expedi- 
tion shonld  be  held  daring  the  term. 


MEETING  HELD  MAT  16th,  1878. 


The  following  donations  were  exhibited : — 

Prof.  Balfonr  Stewart's  Elementary  Physics,  by  the  Anthor. 

Cones  of  the  Cedar  of  Lebanon  ;  Capsule  of  the  Sapncaia  Knt ;  Part  of 
the  stem  of  the  Lace  Tree ;  Fine  specimen  of  Amber  Gam ;  Sknll  and  foot  of 
the  Albatross;  Elephant's  Hair;  Toe-nails  of  the  Tapir;  Boar's  Task; 
Leopard's  Teeth  and  Shark's  Teeth,  by  A.  Meyrick- Jones.  Ghnckroms  and 
Chackram  Board  (chaokrams  are  the  common  coin  of  Soath  Travanoore,  of 
which  28  go  to  the  Bnpee,  and  are  generally  coanted  by  pooring  them  on  a 
board  with  100  holes  fitted  toreceire  them),  and  Betel  Kats  (commonly  nsed 
as  a  condiment  all  oyer  India)  by  F.  W.  Boordillon,  Esq.,  O.M.,  Mynhall 
Estate,  South  Trayancore. 

A  fine  specimen  of  the  Edible  Nests  of  the  Swif tlet,  from  a  care  on  the 
Eridge  Estate,  South  Trarancore,  by  T.  F.  Bourdillon,  Esq.,  0  M. 

Yery  fine  Crystals  of  Salt,  from  the  Sambur  Salt  Lake^  1000  miles  from 
the  sea,  by  J.  A.  Bourdillon,  Esq.,  O.M. 

A  Lance  from  Waterloo,  by  Mr.  John  Neate. 

Shell  of  the  Roman  Snail  {Helix  Pomatia),  by  H.  D.  BoUeston. 

A  further  collection  of  antiquities  dug  up  at  Barbary  Castle,  by  Bev. 
Henry  Harris. 

W.  H.  Chappel,  O.  Elton,  and  W.  M.  H.  Milner  gaye  their  reports  on  tho 
Ornithological,  Entomologicali  and  Botanical  notices  taken  since  the  beginn- 
ing of  the  temu 
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W.  H.  Ghappel  tiien  read  a  paper  on  Cornish  Snperstitions. 

The  President  made  some  remarks  on  a  complete  series  of  specimenSi 
illnstrating  the  different  processes  in  the  manufacture  of  CottoD,  presented 
by  J.  H.  0.  Dalton. 

There  were  66  persons  present.  2  hon.  members,  30  members,  and  83 
Tisitors. 


CORNISH  SUPERSTITIONS. 


"  In  Oomwall  I  was  bom  and  bred, 
In  Cornwall  was  mj  dwelling." 


The  sabjeet  on  whioh  I  ha^e  been  asked  .to  read  7011  a  paper  to-night  is 
a  large  one,  and  one  whioh,  while  it  has  an  especial  interest  for  Oomishmen 
like  mjself,  does  not  seem  to  have  mnoh  relation  to  the  M  O.N.H.S.  I  mnst 
treat  it  reaty  briefly  and  shall  content  mjself  with  giving  joa  one  or  two 
illnstrationa  of  the  Tariona  kinds  of  superstitions  whioh  are,  or  haye  been, 
prevalent  in  Cornwall.  Were  I  to  confine  mjself  to  those  saperstitions  which 
I  have  myself  come  aoross  daring  my  life  in  Cornwall,  my  paper  would  not 
take  me  more  than  a  few  minutes,  for  superstitious  beliefs  are  fast  dying  out 
eran  there,  where  they  have  surrired  and  influenced  men*s  minds  to  a  greater 
degree  and  a  more  recent  date  than  perhaps  in  any  other  country.  The 
casual  obserrer  might  almost  doubt  the  existence  of  superstition  at  all,  at 
least  to  any  large  extent,  but  this  seeming  loss  of  it  is  I  belieye  more  apparent 
than  real,  and  owing  chiefly  to  a  fear  of  ridicule ;  this  may  explain  why  I  am 
unable  to  bring  forward  many  examples  of  my  own  experience ;  still  what  I 
have  are  from  good  authority  in  spite  of  their  being  partly  second  hand. 
Superstition  doea  exist  to  a  large  extent,  as  this  I  hope  you  will  see  for  your- 
selree  when  I  come  to  the  end  of  my  paper. 

With  this  much  explanation  I  will  proceed  to  oonsider  why  the  Cornish 
people  should  be  particularly  superstitious :  like  all  Celts  they  are  extremely 
Conservative  in  their  notions  and  slow  to  reoeive  innovations.  Till  quite  a 
recent  date  they  w^re  almost  entirely  out  off  from  the  rest  of  England  by  the 
Tamar;  even  now  there  are  many  remote  districts  only  connected  with 
oivilization  by  the  small  market-vans,  in  which  if  you  have  once  travelled  I 
feel  sure  you  will  not  try  them  again.  But  favoured  as  superstition  was  by  this 
remoteness  and  inaccessibility,  I  believe  we  can  find  two  chief  causes  for 
the  growth  of  it ;  first,  the  religious  character  of  the  Celtic  race :  at  first 
sight  this  would  seem  to  do  away  with  foolish  ideas,  but  as  it  is  with  the 
individual  so  ia  it  with  the  people.    "  The  '  bo^le '  or  '  bogie,*  with  which 


18 


the  child  is  terrified  into  sabmission  by  some  thonghtleM  nonemaid,  remftiiiB 
ft  dim  and  nnpleasant  reality  to  shake  the  nerves  of  the  philosopher.'* 
Things  like  these  beoome  a  power  which  will,  ever  and  anon  through  life, 
exert  considerable  control  over  our  actions.  When  onr  Celtic  ancestors — ^in 
the  very  darkness  of  their  ignorance — were  tanght  by  their  fears  a  Pantheistic 
religion,  when  the  bubbling  of  a  spring  and  the  flight  of  a  bird  were  charged 
with  sentences  of  life  and  death,  then  was  moulded  the  Oeltio  mind :  it  was 
a  religion  of  terror:  the  idea  of  the  childish  ''bogle"  was  present  in  the 
philosopher :  so  too  these  early  impressions  have  not  been  entirely  obliterated 
from  the  Celtic  mind  j  the  wild  dreams  which  swayed  so  irresistibly  the 
skin- clad  Briton  of  the  Cornish  hills  have  not  yet  lost  their  power  eren  where 
school  boards  are  busy  with  the  people.  Their  first  Christianity  was  merged 
in  superstition  to  a  large  extent,  and  as  we  shall  see  formed  a  basis  for  many 
new  legends :  the  isolation  of  the  county  formed  a  bulwark  for  these  beliefs. 
It  was  not  till  John  Wesley's  day  that  any  real  blow  was  aimed  at  them  i  the 
last  of  those  travelling  bards  who  existed  in  Cornwall  till  1829,  and  did  so 
much  to  keep  alive  the  old  legends,  always  avoided  the  houses  of  the 
Methodists,  the  Conorums  as  they  were  nicknamed.  The  second  cause  is  I 
believe  the  character  of  the  country  itself ;  anyone  who  has  been  on  a  walking 
tour  in  Cornwall  will  have  been  struok  by  the  wildness  of  the  country,  the 
dark  and  rook  dad  hills  of  Sennen  abd  St.  Ives,  the  bold  clifita,  the  masses  of 
granite,  the  old  druidio  remains,  the  howling  moorlands  of  the  north,  the 
sterile  tracts  of  Qwennap,  the  quaint  wells,  the  oromleohs,  and  circles,  to  all 
of  these  superstitions  cling,  and  who  can  doubt  that  their  very  character  had 
a  great  influence  in  forming  those  superstitions.  Such  then  being  some  of  the 
causes  which  may  have  fostered  snperstit-on  in  Cornwall,  we  will  quickly 
glance  at  a  few  of  the  legends  themselves,  beginning  with  those  of  the  giants 
as  they  seem  to  have  belonged  to  the  earliest-  times.  Wherever  we  wander 
over  uncultivated  tracts,  whieh  still  retain  their  wildness,  we  are  certain  of 
flnding  rude  masses  of  rook  which  have  some  relation  to  the  giants;  the 
giants'  hand,  the  giants'  chair  or  the  g^^nts'  punch-bowl  excite  your  cariosity, 
and  it  would  be  interesting  to  discuss  the'r  origin  or  their  relation  to  the 
Scotch  grants  of  Cromarty,  but  this  is  not  my  object  to-night :  suffice  it  to  say 
that  many  of  the  nursery  tales,  with  which  we  are  so  familiar,  originated  in 
Cornwall,  Jack  the  giant-killer  himself  being  a  Comishman.  One  story  which 
I  cut  as  short  as  possible : — There  once  lived  a  mighty  man  called  the  Giant- 
Bolster  on  Came-Buryannch  or  St.  Agnes  Beacon,  his  stride  was  such  that 
he  could  rest  one  foot  on  this  hill  and  one  on  Cam  Brea,  six  miles  distant. 
In  proof  of  this  a  stone  remains  in  a  valley  between  on  which  the  impression 
of  the  giant*s  fingers  remain  where  he  stopped  to  drink  when  enjoying  his 
usual  stride.    He  was  a  tyrannical  husband,  and  made  his  wife  pick  up  and 
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pile  the  boulders  strewn  on  the  cams,  the  proof  of  which  are  the  still  existing 
piles ;  however,  he  was  also  unfaithful,  and  fell  in  love  with  Bt.  Agnes  who 
lived  in  the  valley  below  :  the  saint  wishing  to  be  rid  of  him  told  him  she 
wonld  be  his  wife  if  he  would  fill  a  small  hole  in  the  cliff  with  his  blood, 
which  such  a  bestrider  of  hills  could  easily  spare.  The  giant  consented, 
stretched  his  arm  across  the  hole,  plunged  in  his  knife,  expecting  to  see  the 
hole  filled  in  a  minute  or  two.  Hour  after  hour  the  blood  flowed  on  till 
the  giant  fainted  and  died.  The  saint  was  well  aware  that  the  hole  com- 
municated with  the  sea.  Hrs.  Bolster  and  the  saint  were  both  relieved. 
The  mark  of  the  blood  still  remains  to  prove  the  story,  and  this,  with  the 
mark  on  the  rook  and  the  piles  of  stones,  is  enough  in  the  eyes  of  the  country 
people  to  prove  a  whole  fabric  of  legends  built  up  on  this,  of  which  I  have 
given  a  brief  outline. 

Kezt  we  come  to  the  very  opposite  of  the  giants — the  "  small  people," 
a  sort  of  fairy,  of  whom  their  are  various  sorts  such  as  the  Spriggans, 
Piskies,  Buccas  or  Knockers  and  Brownies  :  they  are  by  some  supposed  to 
be  spirits  of  people  who  inhabited  Cornwall  many  thousands  of  years  ago, 
before  the  Birth  of  Christ :  they  are  not  good  enough  to  go  to  Heaven  or  bad 
enough  to  go  to  hell ;  they  are  called  the  "  poor  innocents  "  (a  phrase  now 
applied  more  often  to  silly  children) :  they  are  getting  smaller  and  smaller,  and 
will  eventually  turn  into  ants  or  "  muryans  "  as  they  are  called.  Another 
idea  is  that  they  are  Druids  who  continue  to  diminish  because  they  will  not 
give  up  their  idolatries.  A  man  in  the  parish  of  Lelant  told  a  clergyman 
known  to  myself  that  he  had  witnessed  the  Piskies  meeting  in  the  Church  of 
that  parish,  where  they  are  supposed  to  meet  to  perform  certain  funeral  rites 
over  their  friends :  the  church  is  on  a  wild  spot  on  the  towans,  and  of  course 
directly  the  man  saw  the  lights  in  the  church  he  was  so  frightened  that  he 
ran  away.  The  miners  still  assert  that  they  hear  the  "  Knockers  *'  when 
working  underground,  and  their  presence  is  held  to  indicate  a  good  lode  of 
metal. 

The  next  kind  of  superstition  may  be  best  called  "  romances  of  the 
rocks,"  and  are  for  the  most  part  "  aetiological,"  the  stories  having  been 
made  to  explain  their  queer  shapes :  the  fixed  belief  of  the  peasantry  till 
quite  lately  was  that  no  human  power  could  move  stones  rendered  sacred  to 
them  by  traditionary  romance,  when  the  commander  of  a  revenue  cutter 
removed  with  a  party  of  his  men  the  Logan  Book,  to  prove  the  folly 
of  this  prevalent  superstition,  he  did  but  little  to  d'spel  the  old  belief, 
and  proved  himself  a  fool  for  his  pains,  as  he  was  compelled  to  spend  a 
large  sum  in  replacing  it.  The  cromlechs  are  perhaps  the  most  peculiar, 
oonsisting  of  three  upright  boulders  of  granite  with  a  large  flat  pieoe  often 
weighing  maoy  tons  resting  on  them,  their  real  explanation  seems  to  be 
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that  they  were  set  ap  as  monaments  to  chiefs  in  days  when  the  labour  of 
the  masses  was  employed  for  such  works  as  we  know  it  was  for  the  pyramids 
in  Egypt.  When  taking  a  walk  near  Penzance  some  time  ago,  I  yisited  a 
pile  of  rooks  called  Toloame.  Their  appearance  is  just  as  if  a  heap  of  fishing 
nets,  each  as  the  Cornish  nse,  had  been  petrified,  the  ropes,  pieces  of  cork, 
and  eren  in  some  places  the  meshes  being  quite  plainly  seen  in  the  gpranite. 
I  was  told  by  a  person  who  lived  near  that  the  real  explanation  was  the 
following :  The  Devil  stole  some  fishermen's  nets  from  Newlyn,  a  Tillage  on 
the  opposite  hill,  and  ran  off  with  them ;  while  he  was  departing  the  choir 
and  priest  of  the  Church  close  at  hand  came  out  singing  a  hymn,  whereupon 
the  devil  dropped  the  nets  and  they  turned  into  stone,  as  they  now  are  seen. 
The  same  story  was  told  my  brother  a  week  or  two  ago. 

This  legend,  however,  clashes  with  another,  viz ,  that  the  Devil  never 
came  into  Cornwall  at  all.  When  he  got  to  the  Tamar  he  heard,  they  say, 
that  the  Coinish  had  taty-pie,  sheepy  pie,  leeky  pie,  in  fact,  all  manner  of 
pie  or  pastry  as  it  is  generally  called,  so  being  afraid  that  they  would  have 
devilly  pie  as  well,  he  thought  beet  to  stay  in  Devonshire.  It  is  noticeable 
that  while  in  other  counties  most  queer  formations  of  rocks  have  something 
to  do  with  the  devil,  in  Cornwall  he  is  rarely  associated  with  them. 

It  is  a  curious  fact  that  while  in  the  western  part  of  tho  county  the 
marks  on  rocks  are  attributed  to  grants,  in  the  eastern  part  they  are  mostly 
connected  with  legends  of  Arthur,  Arthur's  beds,  chairs,  oaves,  quoits  and 
horseshoes,  being  frequently  met  with.  Dr.  Borlase  has  tried  to  prove  that 
the  rock  basins  were  the  work  of  the  Druids,  but  it  seems  more  probable 
that  most  have  been  worn  away  by  the  action  of  the  weather,  there  being 
very  few  of  which  it  is  absolutely  certain  that  they  are  the  work  of  men. 
Many  of  the  cromlechs  are  believed  to  have  healing  properties,  and  oases 
have  occurred  quite  lately  of  children  being  drawn  in  under  them  and  three 
times  round  them  in  a  direction  contrary  to  the  sun  :  this  being  a  oertain 
cure  in  the  eyes  of  the  people  for  various  diseases.  Another  curious 
property  is  attributed  to  a  stone  in  Morva,  and  also  to  several  others  in 
different  parts  of  the  county  and  on  Dartmoor.  These  stones  are  either 
"  forked,"  that  is  two  resting  against  each  other  so  as  to  form  a  triangle, 
or  "  holed  "  with  a  round  hole  worn  through  them,  and  to  crawl  through  tho 
openings,  is  supposed  to  be  a  sure  cure  for  rheumatism  or  lumbago ;  in  some 
cases,  to  complete  the  cure,  the  operation  has  to  be  performed  nine  times. 
Most  of  the  curious  rocks  around  the  coast  have  stories  attached  to  them, 
but  these  are  too  long  for  me  to  enter  into  at  present 

I  remarked  above  that  the  first  Christianity  of  Cornwall  formed  a  basis 
for  many  new  legends,  and  some  of  these,  as  we  saw  in  the  story  of  the  giant 
Bolster  when  he  fell  in  love  with  St.  Agnes,  got  curiously  mixed  with  the 
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older  traditions.  When  the  first  Ohristian  missionaries  dwelt  among  the 
people  they  impressed  them  by  their  brarery  and  endurance  under  persecu- 
tion, and  by  the  holy  lires  they  led ;  being  morally  superior  to  the  men  of 
their  times  they  were  represented  as  physically  so  to  their  children,  and 
added  to  the  assertion  of  their  miraculous  powers  by  the  earlier  priesthood 
themselres,  we  hare  no  difficulty  in  seeing  how  the  ordinary  man  has 
gradually  become  a  hero.  Nearly  every  parish  in  Cornwall  bears  the  name 
of  some  saint  that  made  it  his  abode,  and  the  influence  their  religion  had 
on  the  people  is  testified  to  by  the  number  of  ancient  crosses  set  up  by  the 
roadsides  and  still  to  be  seen,  if  the  stranger  takes  the  trouble  to  enquire 
after  them. 

The  first  legend  of  the  saints  whioh  I  will  read  is  an  example  of  what  we 
may  perhaps  call  their  '  Titanic '  properties,  arising  from  their  being  con- 
fused with  the  giants.  "  Bt.  Just  from  his  home  in  Fenwith,  being  weary  of 
having  little  to  do,  except  offering  prayers  for  the  tinners  and  fishermen  went 
on  a  Tisit  to  the  hospitable  St.  Beyerne.  The  holy  brothers  rejoiced  together 
and  passed  most  of  their  time  in  eating  and  drinldng.  St.  Just  envied  St. 
Beyeme  a  goodly  chalice  from  which  he  drank  the  richest  of  wines,  and  when 
the  time  came  that  he  felt  he  must  return  to  his  flock,  he  departed  with 
many  yows  of  friendship,  begging  St.  Beyeme  to  return  his  visit.  The  latter 
on  the  departure  of  St.  Just  missed  the  cup :  diligent  search  was  made,  it 
oonld  not  be  discovered,  and  the  saint  found  he  had  been  deceived  and 
robbed.  His  rage  was  excessive.  He  felt  his  wisest  course  was  to  puisne 
the  thief,  inflict  summary  punishment  on  him,  and  recover  his  cup.  Away 
he  started,  and  over  Crowza  Downs  which  lay  in  his  road,  some  boulders 
of  *  Ironstone '  caught  his  eye ;  he  whipped  a  few  of  these  massive  pebbles 
into  his  pocket  and  hastened  onwards.  When  he  drew  near  Tre-men-keverne, 
he  spied  St  Just :  working  himself  np  into  a  tremendous  rage,  he  increased 
his  speed,  at  the  same  time  hallaoing  to  the  saintly  thief  who  pursued  his 
road  in  a  well-assumed  quiet  of  conscious  innocence.  Loud  and  long  did  St. 
Beveme  call  on  St.  Just  to  stop,  but  the  latter  was  deaf  to  his  calls :  at 
length  coming  within  a  stone's  throw  of  the  dissembling  culprit,  and  calling 
him  a  thief,  adding  thereto  some  of  the  most  choice  epithets  from  his  holy 
vooabnlaxy,  he  took  a  stone  from  his  pocket  and  let  fly  after  St.  Just.  The 
stone  falling  heavily  by  the  side  of  St.  Just  convinced  him  that  he  had  to 
deal  with  an  awkward  enemy,  and  that  he  haid  best  make  all  the  use  he  oonld 
of  his  legs :  he  quietly  untied  the  chalice,  which  he  had  fastened  to  his  girdle, 
and  let  it  fall  to  the  ground,  at  the  same  time  taking  to  his  heels :  St.  Beveme 
saw  the  cup  glitter  in  the  sunshine :  he  had  recovered  his  treasure ; 
he  oonld  get  no  good  from  his  false  friend ;  he  was  jaded  with 
his   ponnit :     therefore    he    took    the    stones   one   by   one   from  hia 


pockets,  and  hnrled  them  at  the  retreating  onlprit,  onreing  him 
as  he  went.  There  the  pebbles  remain  aa  thej  fell  ;  the  pecnliaritj 
of  the  stones  being  in  all  respects  unlike  anything  aroand,  bat  clearly 
resembling  the  Crowsa  stones,  attesting  the  troth  of  the  legend ;  their  weights, 
each  being  seyeral  hundred  pounds,  proved  the  power  of  the  saint.  ICany 
attempts,  so  the  people  say,  haye  been  made  to  remove  these  stones.  They 
are  carried  away  easily  by  day,  but  always  return  to  the  place  were  they 
now  repose  by  night.  This  story  seemed  to  me  a  good  illustration  of  the 
many  which  rise  from  the  supposed  gigantic  properties  of  the  Early  Saints. 
I  have  chosen  a  second  from  those  which  have  nothing  to  do  with  the  giants, 
principally  on  account  of  its  brevity.  The  Church  of  St.  Leven  is  ornamented 
a  good  deal  with  carved  work,  the  chief  device  thoughout  the  building  being 
two  fishes  on  the  same  hook.  These  are  to  commemorate  a  remarkable  in- 
cident in  the  life  of  the  Saint  from  whom  the  parish  and  consequently  the 
Church  takes  its  name.  One  lovely  evening,  at  sunset,  St.  Leven  was  on  the 
rocks  fishing.  There  wai  a  heavy  pull  on  his  lin",  and  drawing  it  in  he 
found  two  breams  on  the  same  hook.  The  good  Saint  anxious  to  serve  both 
alike,  to  avoid,  indeed,  even  the  appearance  of  partiality,  took  both  fishes 
off  the  hook  and  oast  them  back  into  the  sea.  Again  they  came  to  the  hook 
and  again  were  returned  to  their  native  elemeut.  The  Hue  was  no  sooner 
oast  in  the  third  time  than  the  same  two  fish  hoojied  themselves  once  more. 
St.  Leven  thought  there  must  be  somo  reason  unknown  to  him  for  this  strange 
occurrence,  so  he  took  both  fishes  home  with  him.  When  the  Saint  reaohed 
Bodellen,  he  found  his  sister,  St.  Breage,  had  come  to  visit  him  with  her  two 
children.  Then  he  thought  he  sa«7  the  hand  of  Providence  at  work  in  guiding 
the  fish  to  his  hook.  Even  saints  are  bliud  when  they  attempt  to  fathom  the 
ways  of  Providence.  The  fish  were,  of  course,  cooked  for  supper,  and  the 
Saint  having  asked  a  bless'ng,  they  sat  down  to  partake  of  it.  The  children 
had  wttlked  far,  and  were  ravenously  hungry.  They  ate  their  suppers  with 
rapidity,  and  not  taking  time  to  pick  out  the  bones  were  both  choked.  The 
apparent  blessing  was  thus  transformed  into  a  curse,  and  the  bream  from 
that  day  forward  has  ever  gone  amongst  fishermen  by  the  name  of  choke* 
cTiildrsn.  There  are  disputes  as  to  the  fish  oonoemed  in  my  story.  The 
St.  Leven  fishermen  say  it  is  the  chad,  but  the  name  given  it  as  well  as  it's 
bony  structure  are  in  favour  of  the  bream.  At  any  rate  those  of  yon  who 
happen  in  future  to  partake  of  bream  should  remember  the  legend  of  St. 
Leven  and  be « careful  about  the  bones.  The  path  along  which  St»  Leven 
walked  from  Bodellen  to  St.  Leven's  Books,  for  they  still  keep  his  name,  is 
pointed  out  by  the  people,  and  the  grass  grows  greener,  so  they  say,  wherever 
the  good  priest  trod  than  in  any  other  part  of  the  fields  through  which  the 
leot-path  passes. 


Bt.  Pirran,  St.  Eejiie,  St.  Germftns  and  many  others  of  whom  there  are 
most  interefting  legends  I  mnst  pass  oyer,  to  oome  to  the  Holy  WMs  or  TTeZl* 
Worship^  A  spring  of  water  has  always  seemed  to  hare  something  about  it 
whioh  gires  rise  to  holy  feelings  :  the  pnrity  of  the  flnid  impresses  itself, 
thzongh  the  eje,  upon  the  mind  and  it's  power  of  removing  all  imparity  is 
felt  to  the  sonl.  The  Hydromanoy  of  Greeks  is  seen  in  the  legends  of  the 
Castaliaa  fonnt:  in  our  own  religion  water  is  an  important  symbol; 
wash  and  be  clean  is  the  murmor  of  the  waters  as  they  overflow  their 
rooky  basins:  if  this  is  onr  own  feeling  when  gasing  on  a  spring 
of  water,  how  muoh  stronger  mnst  it  have  been  in  the  half  savage 
people  of  early  times.  One  thing  is  at  any  rate  certain  that  the  Cornish  have 
been  most  religiously  careful  about  their  springs ;  in  almost  every  parish 
there  is  a  Holy- Well  carefully  walled  round  and  to  almost  every  well  special 
properties  of  healing  are  attributed.  I  suppose  most  of  you  have  heard  of 
the  well  of  St.  Eeyne,  a  well  to  whioh  the  saint  imparted  the  strange  virtue 
that  whiohever  of  a  newly-married  couple  should  first  drink  of  it  was  to  enjoy 
domestic  sovereignty  afterwards.    Spoken  of  by  Southey  as 

"  A  well  there  is  in  the  west  country 
And  a  dearer  ene  never  was  seen, 

There  is  not  a  wife  in  the  west  country 
But  has  heard  of  the  well  of  St.  Eeyne. 

An  oak  and  an  elm-tree  stand  beside, 
And  behind  doth  an  ash-tree  grow. 

And  a  willow  from  the  bank  above, 
Droops  to  the  water  below." 
The  trees  having  been  out  down,  it  is  now  supposed  to  have  lost  the 
virtue  imparted  by  the  saint,  though  new  ones  have  been  planted.  Several 
wells,  among  them  one  at  Bedruth,  are  supposed  to  have  suoh  powers  that 
no  one  ohristened  in  them  will  ever  be  hanged :  others  are  supposed  to  pre* 
vent  insanity ;  and  one  I  know  of  at  Ferran  on  the  coast,  iisuing  from  the 
rook,  through  the  deft  of  whioh  children  have  been,  and  I  believe  still  are, 
dragged  to  cure  several  diseases. 

I  will  conolude  with  some  instances  of  the  belief  in  witchcraft,  with 
some  of  the  superstitions  peculiar  to  miners,  amongst  whom  I  live  myself. 

That  a  deep  rooted  belief  in  witchcraft  exists  in  Cornwall,  and  doubtless 
in  ether  parts  of  the  country  there,  cannot  be  denied.  A  few  years  since 
our  own  gardener,  who  is  a  thorough  old  Gomishman,  was  working  in  the 
garden  in  the  middle  of  the  day.  Turning  round  he  saw  a  woman  picking 
some  ^ples  from  one  of  the  trees,  and  putting  them  in  her  apron  i  he  told 
her  to  desist,  and  summarily  sent  her  about  her  business,  not  however  before 
■he  had  taken  a  good  glanoe  at  him  and  the  tree,  at  the  same  time  muttering 
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■ome  qneer  inoantation.  That  tree  has  immt  borne  well  ainoe,  what  fruit 
there  is  ia  always  small  and  inferior.  Nothing  will  shake  the  belief  of  the 
man  that  the  woman  bewitched  the  tree,  and  thns  caused  its  faOnre.  No 
other  reason  is  to  be  found  for  the  failure  of  the  tree,  but  you  hare  the  facts 
for  yourselves. — The  father  of  a  present  Marlburian  told  me  the  following 
story  of  his  own  experience :  a  sick  old  woman  and  a  young  child  were  left 
in  the  same  cottage :  the  child  when  playing  on  the  hearth  set  fire  to  her 
clothes  and  rushed  out  of  the  door :  the  old  woman  of  course  could  not  leare 
her  couch :  the  neighbours  soon  arriyed  on  the  scene,  and  in  a  few  minutes 
extinguished  the  flames :  the  child  turned  out  to  be  vezy  little  hurt,  and  the 
people  were  much  astonished  at  the  little  harm  she  had  taken :  the  clergyman 
who  told  me  the  stoiy  happened  to  advert  to  the  subject  when  visiting  the 
old  woman,  whereupon  she  remarked  that  had  it  not  5i#n  for  her  the  ohiH 
would  have  been  burnt  to  death :  my  informant  was  much  astonished  at  this, 
knowing  that  the  old  woman  was  bed-ridden,  and,  after  very  close  enquiry, 
got  from  her  that  she  had  used  a  form  of  words  or  incantation,  believing 
herself  to  possess  the  powers  of  witchcraft,  and  that  this  had  rendered  the 
flames  powerless  to  hurt  the  chiid< 

The  miners  have  many  quaint  superstitions  which  belong  to  them  slone. 
I  mentioned  the  ''Knockers"  who  are  supposed  by  some  of  them  to  be 
spirits  of  the  dead  Jews  or  ''  Finicans  "  as  they  call  tJ^em,  a  queer  jumble  of 
Jews  and  Phoenicians  :  these  are  generally  to  be  heard  on  a  good  lode  of 
metaJ,  the  bad  ones  being  frequented  by  sprites  or  demons.  A  miner  will 
never  allow  whistling  underground  nor  the  sign  of  the  cross  to  be  cut  in  any 
way  if  it  can  be  helped.  If  miners  see  a  snail  when  going  to  "  bal,"  i.s.,  to 
mine,  they  drop  a  piece  of  tallow  from  their  candles  by  its  side  to  avert  the 
omen.  At  a  mine  called  Wheal  Yor  it  always  has  been  believed  that  a  fatal 
accident  in  the  mine  is  foretold  by  the  appearance  of  a  hare  or  white  rabbit 
in  one  of  the  engine  houses.  The  men  declared  at  one  time  that  they  had 
chased  these  appearances  till  they  were  hemmed  in  completely.  The  white 
hare  on  one  occasion  ran  into  a  pipe,  was  stopped  entirely  in,  and  yet  escaped. 
Many  years  ago  a  boy  was  killed  at  the  same  mine  by  the  untimely  explosion 
of  a  charge  of  blasting  powder ;  when  his  mangled  remains  were  brought  to 
the  surface,  a  bystander,  to  spare  the  feelings  of  his  relatives,  threw  the 
whole  mass  into  the  furnace  of  the  engine  dose  at  hand.  From  that  time 
the  eng^emen  declared  that  troops  of  little  black  dogs  haunted  the  place : 
few  Hked  to  talk  about  it,  but  it  was  difficult  to  obtain  the  necessary 
attendance  to  work  the  machine. 

The  belief  in  charms  is  very  Btrong,  especially  when  used  as  a  cure  for 
bad  eyes  or  other  diseases :  I  have  quite  recently  known  instances  of  people 
going  to   be  cured  this   way  to   people  at    a    distance   known    in    the  . 
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neighbourhood  as  possessing  this  power.  Also  certain  people  are  supposed 
to  hare  the  power  of  oaiing  warts ;  there  are  manj  special  remedies  for  them 
too :  one  I  will  mention  :  steal  a  piece  of  meat  from  a  butcher's  shop,  mb 
the  wart  with  it,  and  bury  it  secretly ^  no  one  must  be  told:  bnt  as  the  meat 
decays,  so  will  the  wait  shrivel  np  and  depart.  I  will  simply  mention  one  or 
two  of  the  popular  superstitions — ^it  is  unlucky  to  bury  on  the  north  side  of 
the  church  ;  when  a  person  is  suffering  on  a  death  bed  any  bolt  or  lock  closed 
in  the  house  retards  his  death :  a  corpse  is  neyer  to  be  carried  to  church  by 
a  new  road :  a  raven  croaking  over  a  cottage  fills  its  inmates  with  gloom ;  to 
whistle  at  night  brings  misfortune ;  to  meet  on  the  stairs  is  unlucky,  and 
one  party  must  retire  backwards  to  avert  the  omen  (this  superstition  prevails 
also  in  the  midlaud  counties)  ;  servants  must  never  be  engaged  on  Friday ; 
you  must  never  omit  to  raise  your  hat  to  a  magpie  or  sorrow  will  ensue;  but 
the  most  ill-omened  thing  of  all  is  to  tread  on  graves,  as  Coleridge  said : 

"  To  see  a  man  tread  over  graves 
I  hold  it  no  good  mark ; 

'Tis  wicked  in  the  sun  and  moon 
And  bad  luck  in  the  dark." 
These  few  examples  will,  I  think,  show  the  general  character  of  these 
feelings  which  are  the  inner  life  of  the  Cornish  people  :  it  will  be  understood 
by  all  who  have  studied  the  peculiarities  of  any  Celtic  race  that  they  have 
ever  been  a  very  impressible  people,  they  have  observed  the  phenomena  of 
nature  and  interpreted  them  with  hopeful  feelings  or  despondent  anxiety, 
according  as  they  are  surrounded  by  cheerful  or  by  sorrow-inducing  ciroum- 
■tanoes.  The  word  "  whisht,"  spelt  w-h-i-s-h-t  expresses  exactly  those  feel- 
ings which  lead  them  to  find  a  sign  or  token  in  everything :  one  would  desire 
that  these  old  superstitions  should  be  preserved :  they  illustrate  a  state  of 
society  in  the  past  which  will  never  return  again  :  but  they  must  inevitably 
fade  as  a  knowledge  of  nature's  laws  become  more  and  more  disseminated 
among  the  people:  Cornwall  is  now  opened  up,  railways  run  through  it: 
education  is  spreading  fast :  still  there  is  I  am  sure  in  the  words  of  the  poet : 

"  The  lonely  mountains  o'er, 

And  the  resounding  shore, 
A  voice  of  weeping  heard  and  loud  lament ; 

From  haunted  spring  and  dale, 

Edged  with  poplar  pale. 
The  parting  genius  is  with  sighing  sent," 
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MEETING  HELD  MAT  30th,  1878. 


The  mmates  of  the  last  meeting  were  read  and  confirmed,  and  O.  Slton, 
and  W.  M.  H.  Milner  gave  their  reports  on  the  Entomological  and  Botanical 
work  of  the  previons  fortnight. 

The  President  exhibited  a  specimen  of  the  Tway -blade  {Listera  ovaia) 
on  one  of  the  flowers  of  which  a  small  insect  had  been  caught ;  also  a  set  of 
the  plants  which  had  come  into  flower  since  May  16,  collected  by  W.  H. 
Milner,  F.  S.  Alston,  £.  T.  Sankey,  D.  A.  Hailes,  and  others. 

N.  Masterman,  Esq.,  read  the  first  part  of  a  paper  on  the  "  AntiqnitieB 
of  the  Neighbonrhood  of  Marlborongh." 

A  disoossion  ensned  in  which  0.  Sankey,  Esq.,  supported  the  "  Sacrificial 
Theory,"  %.€.,  that  Silbnry  Hill  and  the  Marlborongh  Mound  were  high  altars, 
possibly  connected  with  the  Temple  at  Avebury ;  this  was  opposed  by  N. 
Masterman,  Esq.,  and  T.  O.  Harding,  Esq.,  who  maintained  that  the  larger 
barrows  were  only  tombs;  according  to  this  theory  the  bones  of  somo 
British  hero  are  still  mouldering  at  the  bottom  of  our  reserroir. 

W.  H.  Ghappel  and  D.  E.  Oliyier  also  took  part  in  the  discussion. 

There  were  79  persons  present.  4  hon.  members,  85  members,  and  40 
Tisitors. 


ANTIQUITIES  OP  THE  NEIGHBOURHOOD. 


PAET  I. 

Wk  are  fortunate  in  being  placed  in  the  midst  of  so  much  open  land— so 

many  miles  of  broad  turf  which  has  ne7er  been  desecrated  by  the  farmers* 

plough,  or  worn  away  by  any  more  destructive  influence  than  the  feet  of 

strolling  sheep    and  wandering  hares.      For  me,  these  broad   down-lands, 

with  their  smooth,  oarying  hoUowd,  their  frush  breezes  laden  with  the  scent  of 

thyme,  their  beauty  ever  changing  with  the  Season  of  the  year,  possess  a 

charm  which  I  have  never  found  elsewhere.     It  is  true  that  the  charm  is  not 

always  the  same,  for  Dickens  has  drawn  in  the  Bagman's  story  (in  Pickwick) 

a  picture  to  make  one  shudder,  of  the  miseries  of  driviag  through  a  freeaing 

storm  of  rain  and  wind  on  the  Marlborough  downs — yet  even  in  Winter  they  have 

a  wild  grandeur  of  their  own — but  in  smnmer  there  is  a  perfection  about  the 

scenery  of  these  Wiltshire  Highlands  which  is  unlike  any  other.    You  may 

lie  on  your  back  on  the  soft  g^ass—a  dozen  larks  are  singing  overhead ;  some 

you  can  see,  others  have  become  a  "  sightless  song,"  the  restless  lapwings 

are  wheeling  and  flapping  round  yon  as  their  name  implies—further  on  a 
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itestrel  calmlj  sailing  with  motionless  wings  high  in  air— -below  in  tbe 
hollows  sheep  bells  are  tinkling  and  thatohed  cottages  nestling  under  the  fall 
rioh  foliage  of  elms,  as  only  a  Wiltshire  oottage  can — and  higher  up  a  copse 
of  weatherbeaten  firs  is  waring  in  the  soft  sammer  air,  the  home  of  hawks 
and  long  eared  owls. 

I  might  detain  jon  long  in  rapt  ares  on  down  scenery,  so  I  will  only  re- 
commend to  those  who  love  this  coantry— first  to  stndy  "  The  Scoaring  of 
the  White  Horse"  by  T.  Haghes,  and  secondly  to  read  a  series  of  articles 
now  appearing  in  the  Pall  Mall  Qazette  under  the  heading  "  Wild  Life  in  a 
Southern  Oountry,"  in  which  its  features  and  fauna  are  described  by  one  who 
moat  haye  observed  them  well. 

But  my  present  purpose  is  rather  to  point  cat  one  respect  in  which  we 
owe  a  debt  to  these  stubborn  hills  which  have  so  well  resisted  the  oiyilising 
plough — and  have  thos  preserved  for  us  so  many  memorials  of  byegone  times 
that  I  doabt  whether  any  coantry  is  riohar  in  relics  of  antiquarian  interest. 

It  is  true  the  Romans  and  Saxons  have  not  left  us  much — thongh  we 
have  Soman  roads  and  camps,  and  a  white  horse  cut  by  the  soldiers  of 
Alfred  the  Great — (for  a  Roman  town  with  its  mosaic  pavements  vases  and 
1000  articles  for  use  or  ornament,  we  must  go  as  [far  as  Bath  or  Giren- 
oester).  Bat  the  Britons  have  left  us  a  great  deal — and,  Saxon  as  we  are 
by  birth,  we  must  confess  to  a  strange  interest  in  those  old  Celts  who  have 
left  their  bones  to  moulder  in  the  barrows  on  our  downs,  and  who  carry  our 
minds  back  to  a  still  more  distant  past. 

My  preface  is  growing  somewhat  long,  but  I  do  believe  that  most  fellows 
know  very  little  of  the  beauty  and  interest  of  our  surrounding's  here— we  are 
for  so  much  of  our  time  slaves  (of  necessity)  to  class-room  and  cricket-field, 
that  the  number  of  those  who  have  visited  Barbary  camp  (five  miles)  or 
Wansdyke  (six  miles)  or  who  even  know  the  forest  well,  is  very  small.  But 
the  sammer  term  does  nol  offer  opportunities  for  walks,  and  if  I  can  induce 
any  who  are  not  great  at  cricket  to  take  some  delight  in  down  scenery  and 
down  antiquities,  I  shall  feel  that  there  is  no  need  to  apologise  for  writing 
you  a  paper  which  contains  nothing  original — nothing  which  you  might  not 
extract  for  yourselves  from  books  in  the  shelves  of  the  Museum  and  especially 
from  that  most  interesting  of  periodicals,  the  Wilts  Archaeological  Magazine. 
I  shall  begin  with  the  oldest  of  our  relics —the  Sarrotos —in  fact  my 
paper  must  be  confined  to  doty  to  moanda — ^I  am  sorry  not  to  be  able  to  deal 
with  temples,  camps,  roads,  dykes,  and  horses  all  at  once  —but  the  subject  of 
Wilts  Antiquities  is  wider  than  it  sjoms  and  I  mast  keep  them  for  another 
day. 

Firsif  then,  for  the  smaller  5arfit>u;9— those  little  round  hillocks  which  are 
dotted  about  our  downs  in  all  direocions,  sometimes  singly  on  high  points, 
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flometimeB  in  olasters,  and  now  and  then  ooyered  with  a  wood  of  little  firf— 
or  a  few  weatherworn  trees  of  larger  size — under  whioh  the  old  warrior  is 
resting  from  his  toils.  These  are  the  graces  of  the  earliest  inhabitants  known 
to  history.  Nor  are  they  oonfined  to  England.  All  07er  the  world,  wherever 
the  land  is  open  and  undisturbed  we  find  traoes  of  the  same  primitive  form  of 
burial— it  is  kept  up  by  Bed  Indians  at  this  day— our  own  mound  and 
Bilbury  Hill  are  only  larger  graves  of  mightier  chiefs.  And  the  Pyramids  of 
Egypt  differ  only  in  shape  and  sixe  from  these  simpler  tombs.  It  may  be 
that  each  member  of  the  tribe  was  bound  to  contribute  something  to  the  heap, 
as  in  the  story  of  the  horse  of  Abou  Zenneh,  on  whose  tomb  every  passing 
Arab  must  throw  his  handful  of  earth  or  stones,  saying  '*  Eat,  oh  horse  of 
Abou  Zenneh,"  a  custom  whioh  lasted  long  after  the  story  of  the  horse  had 
been  forgotten. 

Most  of  these  barrows  have  been  opened,  and  their  contents  are 
always  much  the  same.  There  are  first  the  bones  of  men,  often  com- 
plete skeletons  in  different  attitades — and  with  these  the  remains  of 
dog,  horse,  pig,  ox  and  red-deer.  The  implements  are  of  flint — not  metal  as 
they  would  have  been  in  Bomcm  or  Saxon  times — there  are  urns,  both 
ornamental  and  to  hold  the  ashes  of  the  dead,  proving  that  cremation  was  a 
custom  with  them  too,  in  fact  we  cannot  separate  burning  and  burial  into 
distinct  periods.  The  pottery  of  these  urns  is  quite  different  from  that  of 
Boman  or  Saxon,  (the  clay  has  been  burnt  not  sun-dried).  Amber  and  gold 
ornaments  are  rare  but  sometimes  found. 

In  one  case  even  bits  of  woollen  stufis  were  found,  and  a  row  of  buttons 
in  front  of  the  breast  of  a  skeleton :  in  another  not  far  from  Bverley,  the 
Oeltio  hunter  and  his  dog  were  reposing  in  the  centre  of  a  ring  of  red  deer's 
horns,  the  trophies  of  some  ancient  chase. 

Nor  are  the  barrows  alike  in  form,  in  all  places — some  are  surrounded 
by  a  ditch  or  ring  of  stones,  whether  to  keep  off  spirits  from  the  dead,  or  to 
restrain  his  restless  spirit  from  wandering  among  the  living — these  are  called 
hellharrows^Bakd  many  of  ours  have  the  ditch — or  again  a  group  of  barrows 
are  surrounded  by  one  trench.  But  the  two  main  divisions  are  the  Umg  and 
round,  and  I  must  tell  you  first  that  I  have  never  seen  a  good  instance  of  the 
latter  among  cur  mounds,  many  of  which  look  long  in  profile  but  on  a  nearer 
view,  are  round  as  is  the  case  with  the  tw6  nearest  Bockley  which  are  called 
long  in  the  Journal.  Of  thete  the  long  are  probably  the  oldest  and  belong 
to  an  earlier  race  called  the  Doliohocephalic  or  long- headed  men,  whose 
features  must  have  been  softer  and  smoother  than  those  of  their  successors. 
The  latter  are  the  braohycephalic  or  short  round-headed  race,  whose  remains 
are  found  mixed  with  the  others  in  the  later  round  barrows,  and  who  would 
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■eem  to  be  a  Btronger  raoe  which  oonqaerod  them.      The  jaw-bones  also 
differ. 

I  hare  never  made  a  lisb  of  the  barrows  in  the  oeighbonrhood,  nor  woald 
it  be  a  very  easy  task — so  common  are  thej — bat  the  greatest  number  to  be 
seen  together  in  oar  immediate  neighboorhood  are  jast  before  the  village  of 
Kennett,  a  few  miles  down  the^ath  road. 

Next  to  the  barrows  we  most  take  the  Gromleehs  of  which  we  have  snoh  a 
good  example  in  the  Devil's  den,  and  thej  are  oleselj  connected,  for  many 
writers  hold  that  all  onr  cromlechs  were  originally  covered  by  moands, 
pointing  to  some  in  Wales  which  have  been  stripped  within  the  last  oentary, 
where  again  we  find  a  twofold  division.  The  Danish  barrows  have  the 
cromlech  on  the  top,  and  perhaps  originally  it  wais  bnried  except  the  upper 
stone,  and  in  some  fn  Guernsey  and  Brittany  there  is  a  covered  passage 
leading  to  the  chamber  where  the  bones  were  laid.  The  British  have  the 
stones  inside  and  are  without  the  passage,  but  in  either  case  it  would  seem 
that  the  cromlech  formed  the  inner  chamber  of  a  burial  mound,  and  if  we 
ask  why  the  stones  are  not  always -flat  it  is  enough  to  consider  tt^e  difficulty 
of  working  on  hard  stones  with  a  flint  hatchet.  Those  who  hold  a  different 
view  can  only  explain  their  construction  by  the  theory  that  the  upright  stones 
were  planted  first  and  covered  by  a  mound  with  a  gentle  slope  up  which  the 
top  stone  could  be  drawn,  and  that  the  earth  was  afterwards  removed,  and 
they  have  still  to  aooount  for  the  motive  which  could  lead  to  the  erection  of 
such  strange  monuments  at  cost  of  so  much  labour. 

I  need  not  detain  you  long  over  the  question  of  Orientation,  We  are  told 
that  by  far  the  greater  number  of  cromlechs  lie  East  and  West,  and  hardly  any 
North  and  South— a  few  are  found  to  point  N.E.  or  S.E.,  which  perhaps  wer« 
made  at  a  different  season  of  the  year,  a  variation  noticeable  also  in  Churches 
— whether  we  can  build  on  this  any  theoiy  about  sun-worship  seems  doubtful 
to  say  the  least. 

The  derivation  of  the  word  Cromlech  has  aways  been  a  puzzle.  On  the  one 
hand  we  are  informed  that  it  comes  from  two  simple  words  **  crum,"  which 
signifies  bent,  and  "  leob  "  a  broad  stone ;  is  not  the  meaning  obvious  ?  A 
broad  stone  was  erected,  and  people  bent  down  before  it.  Henoe  the 
cromlech  must  have  been  an  altar.  Wiser  heads  can  only  tell  os  thit  it  is  a 
late  word  which  looks  Oeltio,  aad  that  nobody  knows  what  it  means. 

I  have  spoken  of  the  smaller  Barrows  aod  the'r  contents.  Now  for  the 
gre^  ones,  of  which  we  have  two  such  noble  speoimeas  so  close  at  hand,  and 
I  think  you  will  see  good  reason  to  believe  that  these  are  only  Barrows  on 
a  larger  scale  intended  for  the  same  purposes  of  burial,  though  it  may  not 
be  quite  easy  to  estimate  the  majesty  of  the  chieftain  who  is  honoured  by  snoh 
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a  giant  tomb  as  oar  Moaad  or  Silbary :  he  maat  have  beea  a  greater  than 
Saal  or  Agamemnon,  tallest  by  more  than  head  and  Bhonlders  of  his  tribe 

Silbary  Hill  lies  aboaC  sis  miles  from  Marlboroagh,on  the  Bath  road ;  it  is 
130  feet  in  height  and  oovers  five  and  a  half  aores  of  gronnd ;  oompared  with 
this  the  monnds  we  hare  spoken  of  (exoept  oar  own)  arc  dwarfs  indeed.  It 
is  the  largest  artifloial  hill  in  oar  Island,  bat  others  elsewhere  resemble  it,  and 
a  few  mast  be  mentioned  here  In  Goanty  Meath,  Ireland,  there  is  or  was 
one  of  these  oolossal  barrows  oalled  the  "  New  Qrange,"  70  feet  high,  and 
long  employed  as  a  qnarry,  io  it  were  fonnd  urns  and  chambers  as  we 
might  expect. 

In  America  and  New  Zealand  they  are  common,  and  indeed  all  oyer  the 
World,  bat  withont  wandering  so  far,  I  may  jost  mention  what  was  apparently 
the  biggest  in  Earope,  a  vast  moand  250  feet  high  on  the  Steppes  in  Soath 
Bassia,  which  took  five  years  to  move,  and  was  fonnd  to  be  fall  of  relics  of  all 
kinds,  it  was  in  fact  one  of  those  tombs  of  Scythian  Kings  of  which  there  are 
many  in  the  same  di8trict,andof  whose  constrnctionHerodotas  says, "  The  King 
is  placed  in  a  fonr- cornered  excavation,  after  which  they  set  aboat  raising  a 
great  moand,  vying  with  each  other,  and  striving  to  make  it  as  large  as 
possible."  Let  me  repeat  the  size  of  Silbnry.  It  is  180  feet  high,  and 
covers  five  and  a  half  acres,  a  stnpendoas  work,  and  if  one  shonld  slide  down 
(as  I  have  often  done)  upon  a  board  in  Summer  time,  when  the  grass  is  dry 
and  slippery,  a  very  considerable  velocity  may  be  attained  before  reaching 
the  bottom. 

It  may  increase  cor  respect  for  the  Britons  to  consider  that  every  ounce 
of  it  most  have  been  carried  np  in  baskets  on  the  heads  of  men ;  time  was  of 
course  no  object,  the  whole  tribe  might  be  st  t  at  work,  for  they  had  little 
else  to  do  bat  hunt  and  paint  themselves  and  fight ;  and  as  for  the  comfort  of 
their  beads  we  know  that  tbis  is  a  fayourite  way  of  carrying  weights,  from 
the  case  of  the  Negroes,  who  being  employed  to  make  a  railway,  and  famished 
by  a  paternal  Government  with  wheel-barrows,  preferred  to  hoist  that  usef al 
vehicle  on  their  heads,  and  march  along  spinning  the  wheel  to  a  tune. 

Silbury  has  twice  been  eecAVited  with  a  two  fold  purpose,  partly  to 
prove  the  burial  theory,  and  also  to  fix  the  date  of  its  construction. 

The  first  eveavation  was  made  by  Cornish  miners,  at  the  end  of  the  last  cen- 
tury (1777),  from  the  top,  in  which  a  great  hole  may  still  be  seen,  the  object 
being  to  reach  the  centre,  and  if  po  sible  to  discover  the  sepulchral  chamber 
which  contained  the  mighty  dead  giant's  bones.  Nothing  was  found  ;  but  indeed 
It  would  be  strange  if  the  workmen  had  hit  upon  the  right  spot  in  so  vast  a 
mound,  for  the  builders  would  not  plan  the  circumference  at  starting,  and  in 
heaping  on  the  earth  they  would  soon  forget  their  centre.  This  was  aotnally  the 
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oaae  in  a  mnoh  Bmaller  mound  in  Brittany,  in  whioh  by  ohanoe  a  oromleoh,  and 
remaioB  were  disoovered  very  mnoh  at  one  side. 

At  the  ieeond  aitempi  in  1849,  a  tannel  was  driven  to  the  oentre,  where 
an  nm  was  left  with  a  record  of  the  work.  By  this  the  hill  was  proved  to 
be  the  work  of  man,  as  the  tnrf  of  the  old  surface  was  foand  to  extend  under- 
neath the  mound,  and  below  this  again  the  soil  was  nndistnibed,  while  that 
of  the  monnd  itself  was  evidently  raised  by  artificial  means  ;  this  attempt 
was  equally  nnsuocessful  in  discovering^  any  relics  ;  still  less  were  they  able 
to  verify  the  tradition  which  asserts  that .  somewhere  within  the  hill  a  gold 
horse  and  rider  yet  remain  to  be  found. 

The  artificial  nature  of  the  mound  being  thus  ascertained,  it  only  remains 
to  fix  the  date,  if  possible,  and  the  gpreat  point  on  which  the  discussion  has 
always  turned  (in  absence  of  any  relics  in  the  mound)  has  been  the  question 
of  the  Boman  road  ;  these  roads  we  know  were  always  drawn  in  straight 
lines,  and  the  Boman  love  of  directness  would  not  allow  of  a  deviation  for 
any  lees  obstacle  than  snob  a  hill  as  Silbnry  :  if  therefore  it  could  be  proved 
that  the  road  here  turned  aside,  it  would  be  certain  that  the  hill  was  there 
before  the  road  was  made.  But  the  point  is  and  must  remain  unsettled.  We 
know  that  the  road  went  from  Mildenhall  (Cunetio)  to  Yerluoio,  a  course 
which  would  take  it  straight  through  Silbnry,  but  of  this  road  hardly  any 
traces  now  are  left.  We  are  told  that  not  far  from  the  mound  it  may  still  be 
traced  in  cornfields,  where  the  colour  of  the  crops  in  autumn  marks  its  course 
(and  in  winter  by  the  snow  which  lies  there  longer  than  elsewhere),  and 
Stukely  writing  150  years  ago  described  the  turn  of  the  road,  and  drew 
sketches  to  illustrate  what  may  then  have  been  clearly  marked. 

But  indeed,  a  more  general  argument  will  suffice  for  most  of  us — if  the 
hill  was  not  the  work  of  Celts,  by  whom  then  was  it  made — certainly  not  by 
Bomans  who  never  made  such  useless  works — nor  even  by  those  later  Celts 
the  Belgo,  whose  boundary  lay  2  miles  off — so  that  in  the  words  of  the  writer 
from  whom  these  facts  are  drawo  we  may  fairly  feel  assured  that  this  grand 
old  mound  was  **  contemporaneous  with  the  siege  of  Troy,  the  wanderings  of 
Ulysses  and  the  period  when  Jephtha  judged  Israel." 

Our  own  mound  may  claim  a  like  antiquity — though  it  has  suffered  in  size 
from  its  use  first  as  the  keep  of  a  feudal  castle,  and  at  a  later  period  to  carry 
the  spiral  walks  of  a  pleasure  ground.  Even  tbe  yews  whose  dark  leaves 
mingled  with  the  brighter  foliage  of  the  other  trees  have  added  so  much  to  its 
beauty,  have  also  no  less  obscured  its  shape  so  that  it  is  not  easy  from  any 
point  to  judge  of  its  real  height.  No  doubt  it  contains  the  bones  of  some  de- 
parted hero,  as  well  as  the  cistern  which  supplies  our  water  and  the  remains 
of  those  grottos  which  amused  the  old  Countess  of  Somerset.  Tradition  even 
tells  OS  that  the  great  wizard  Merlin  lies  buried  here,  whence  the  name 


Merleberg,  which  oooim  in  Domesdaj  booki  though  some  of  xm  mfty  be  con- 
tented with  the  limpler  deriTaiion  from  the  Marl  of  onr  Chalk  downs. 

Two  more  mennda  may  here  be  mentioned— both  over  warriors  slain  in 
battle  and  both  showing  that  more  modem  nations  hare  not  given  np  the  Celtio 
fashion  of  hononriDg  their  dead.  The  first,  the  great  monnd  of  Marathon,  that 
time-bononred  monnment  of  the  noblest  day  of  Athens ;  and  another,  the  one 
most  like  Silbnry  in  sise  is  that  erected  oyer  oar  Belgio  allies  at  Waterloo.  It  is 
of  the  same  height  thoagh  not  of  eqaal  bnllr,  and  on  it  stands  a  bronse  Uon 
oast  from  Frenoh  cannon  taken  in  the  battle  and  looking  towards  Paris.  The 
view  of  the  field  from  this  point  is  splendid,  bnt  one  may  regret  the  loss  of  a  still 
more  interesting  spot  in  its  constraction,  for  the  monnd  stands  on  that  raised 
platean  which  was  oocnpied  by  the  British  Qaards  thronghont  that "  day  of 
oni^ets  of  despair,  dashed  on  every  rooky  square  i "  the  traditional  scene  of 
the  call  *'  Up  Onards  and  at'em ;"  and  it  is  said  that  the  Dnke  himself  visiting 
the  field  on  a  later  day  was  distressed  to  find  that  the  moTcment  of  the  vast 
mass  of  earth  reqnired  to  make  the  monnd  shoald  have  obliterated  the  most  in- 
teresting spot  on  the  whole  battlefield. 
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PART  II. 

Bevobb  prooeeding  to  any  disoassion  of  roads  and  oamps,  it  seems  necessary 
to  consider  in  the  first  place  what  the  coantry  was  like  in  those  old  days — 
how  it  resembled  its  present  condition — and  I  think  it  is  hardly  possible  to 
realise  how  gpreat  the  difference  most  have  been.  History  tells  ns  that 
Forest  Laws  began  with  the  reign  of  Cnnt ;  and  before  this  they  were  not 
needed,  since  there  were  not  Forests,  but  one  Forest,  namely  the  whole 
island.  Many  writers  say  that  the  downs,  as  well  as  the  low  oonntry,  were 
once  entirely  coyered  with  Forest;  and  there  is  no  reason  why  this  may 
not  hare  been  so.  Fir  trees  and  beech  will  grow  well  wherever  planted, 
even  on  the  most  exposed  height — as  witness  Martinsell,  where  that  little 
copse  of  tall  thin  trees  has  braved  the  storms  so  many  years,  and  onr  Forest 
starts  on  a  down  and  covers  hiUs  which  wonld  otherwise  be  downs.  Then 
what  a  change  if  yon  remove  the  plough  from  yonr  scene.  Instead  of  a 
landscape  cheqnered  with  fields  of  every  shape  and  colour  dotted  with  farm- 
steads and  villages,  with  the  broad  bright  strip  of  green  all  down  the 
Kennet's  course,  and  the  wide  expanses  of  turf  above  on  the  Uplands,  the 
traveller  in  a  Celtic  balloon  would  have  looked  down  upon  a  pathless  thicket 
of  foliage ;  in  some  parts  the  primsdyal  forest  with  gigantic  oaks,  in  which 
the  Droid  pruned  the  sacred  misletoe ;  in  others  an  impenetrable  jungle  of 
thorns  unbroken  except  by  the  straight  lines  of  the  Boman  roads,  along 
which  Vespasian's  legions  tramped  on  their  steady  march ;  the  valleys  would 
have  been  dangerous  Morasses  where  wild  boars  had  their  lairs,  and  perhaps 
beavers  built  their  dams — as  they  did  at  Beverley ;  for  abundance  of  wood 
means  everywhere  abundance  of  moisture  too,  and  the  Kennet  and  its  tribu- 
tary Og  may  have  been  mighty  rivers  in  those  days.  A  grand  country 
it  must  have  been  indeed  for  onr  purpose,  except  that  in  those  days  the 
youthful  climber  might  have  found  his  course  arrested  by  a  nasty  flint-headed 
arrow,  clumsily  formed  perhaps,  but  aimed  with  most  unpleasant  accuracy 
by  the  British  Keeper  on  whose  domain  he  might  be  trespassing.  The  hills 
which  are  now  so  bore  we  may  well  suppose  to  have  been  thickly  clad  with 
fir  woods  and  with  beech,  and  only  here  and  there  would  they  be  carpeted 
with  that  soft  expanse  of  velvet  turf  which  makes  this  country  the  paradise 
of  those  who  love  riding. 

My  ol^eot  in  dwelling  on  these  points  is  not  merely  to  suggest  a  pic* 
tnresque  if  wild  and  rugged  scene,  but  to  show  you  that  those  who  wish  to 
understand  the  old  days  and  the  old  relics,  must  put  themselves  under  the 
old  conditions.  If  we  can  restore  in  fancy  those  trackless  forests  and  deserted 
wastefl,  we  shall  understand  in  a  moment  why  there  are  oamps  on  all  the 


liighesti  points,  and  why  the  British  trackways  were  traced  along  the  ridges  of 
the  downs,  only  descending  to  the  yalleys  when  they  were  compelled  to  cross 
them.  The  Romans  had  a  different  purpose  in  yiew,  their  roads  were  driven 
straight  from  town  to  town,  where  the  garrisons  were  posted  to  keep  the 
province  in  subjection.  Bnt  the  old  inhabitants  who  had  no  such  scientific 
plans  most  have  dnng  to  the  hills  as  their  place  of  refoge,  from  whence  a 
wide  view  could  be  commanded  by  the  barbarian  watchman  s'tting  in  the  top 
of  a  tcA  firtree  on  the  summit  of  the  downs,  and  ready  warning  could  be 
given  of  the  motions  of  a  secret  enemy  below  approaching  to  plunder  the 
herds  of  shaggy  cattle,  which  would  be  driven  hastily  within  the  mounds  and 
dykes  of  Barbury,  while  a  huge  bonfire  as  a  beacon  would  warn  the  neigh- 
bouring camps  to  prepare  in  like  manner  for  defence.  This  too  may  explain 
why  the  Wansdyke  travels  for  so  many  miles  along  a  ridg^  of  downs,  a 
peculiarity  which  has  preserved  him  for  us  there  in  all  his  ancient  grandeur, 
as  it  has  preserved  so  many  camps  and  barrows,  and  so  much  even  of  the  old 
British  Bidgeway. 

This  SidgewQy  is  I  think  our  only  clear  example  of  a  British  road,  it  runs, 
or  used  to  run,  from  the  Lansdowne  pillar  beyond  Avebuiy  at  which  point 
its  course  is  very  plain  along  the  Haokpen  ridge  to  Barbury,  and  then  across 
the  Ogboume  valley  toLiddington,  and  so  to  the  Berkshire  White  Horse  some 
16  miles  from  hence*  There  too  its  course  is  very  clearly  marked,  a  wide 
grass  road  with  a  low  mound  on  either  side,  along  which  the  British  drover, 
clad  in  his  '*  neat  suit  of  juice  "  (as  a  Modern  School  boy  once  expressed  it) 
plied  his  flocks  from  camp  to  camp;  and  those  who  have  studied  their 
"  Scouring  of  the  White  Horse  "  well,  will  not  fail  to  remember  the  indigna- 
tion of  the  little  antiquarian  clergyman  as  he  surveyed  the  havoc  made  in  it 
by  the  modem  plough.  I  must  say  that  for  my  part,  in  spite  of  modem 
civilisation,  I  incline  to  echo  his  sentiments. 

The  roads  lead  to  the  eampSf  and  of  these  we  have  many  fine  examples, 
Those  who  have  stood  for  the  first  time  in  Barbury  camp,  looking  away  from 
Marlborough,  must  have  been  struck  with  the  sudden  disappearance  of  the 
downs  I  behind  you  the  bare  uplands  extend  for  miles,  in  many  of  whose 
valleys  you  are  surrounded  by  turf,  with  no  sign  of  cultivation  in  view,  and 
might  be  at  the  end  of  the  world;  but  in  front  the  flat  cultivated  fields 
stretch  away  as  far  as  the  eye  can  reach  (for  80  miles  or  more),  and  to  right 
and  left  the  downs  are  drawn  out,  broken  by  the  valleys  which  pass  through 
it  at  intervals ;  to  the  right  beyond  the  break  of  the  Ogboume  valley  the 
downs  begin  again  with  a  steep  comer,  on  which  you  see  the  earthworks  of 
Liddingtou  three  miles  away,  and  beyond  this  again  and  out  of  sight  lies  the 
White  Horse  Hill  in  Berkshire,  crowned  by  a  camp  of  like  form  and  size. 
Then  to  the  left  we  have  no  camp  till  we  reach  the  Laasdown  pillar,  where 
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a  modem  white  horse  has  been  ent  jnst  above  the  village  of  Cherhill,  but  the 
Bidgeway  (as  I  said)  seems  to  have  connected  this  with  Barbnrj,  and  we  can 
easily  see  how  from  beacon  to  beacon  in  a  moment  might  be  spread  the  news 
of  an  approaching  raid  by  some  restless  neighbouring  tribe,  and  the  cattle 
fattened  in  the  Eennet  bog^  and  brakes  might  bo  safely  honsed  in  time.  Nor 
is  this  all,  for  between  ns  and  the  Pewsey  vale  we  have  another  wall  of  downs 
even  more  steep  and  unbroken.  It  begins  at  Martinsell,  where  we  find  a  very 
neat  little  camp  on  the  hill  just  above  Oare ;  and  two  more  near  the  Tan  Hill 
(or  St.  Ann's  Hill  if  that  be  the  real  name),  where  there  is  still  an  annual 
fair  in  Augast  of  ponies  that  run  loose  about  tho  downs  while  it  lasts.  Two 
other  camps  I  must  mention,  the  first  is  Chisbury  near  Bedwyn,  on  the  east 
Bide  of  the  Forest,  which  a  few  of  us  visited  three  weeks  ago ;  this  is  called 
in  Murray  "the  finest  example  of  British  Gastramctation  in  the  county," 
and  so  no  doubt  it  is  if  we  regard  the  surface  covered  and  the  immense  size 
of  the  mounds  and  ditch,  these  must  have  been  more  needed  here  where  the 
ground  is  not  so  steep,  and  the  camp,  if  it  be  a  British  one,  would  fill  the  gap 
between  Barbury  or  Liddington  and  Martinsell,  for  the  signals  raised  so  high 
might  be  seen  from  far.  But  its  beauty  is  of  a  more  civilised  type,  tho 
trench  being  filled  with  tall  trees  and  thickets  full  of  bright  flowers,  and  it 
encloses  a  picturesque  old  farm  and  fields.  It  would  seem  that  those  camps 
must  have  been  made  to  fence  in  our  Marlborough  district  and  preserve  it 
from  invasion. 

The  other  camp  which  I  mention  is  Sidbury  z  altogether  outside  our  dis- 
trict and  beyond  the  reach  of  most  of  us,  but  hardly  to  be  passed  over  from 
its  great  interest  and  beauty.  It  stands  on  a  high  hill  above  the  ridge  of 
downs  beyond  the  Pewsey  vale,  and  may  be  seen  from  tho  furthest  end  of  the 
forest,  over  Savemake.  The  position  is  commanding,  but  tho  camp  owes  its 
interest  not  to  the  mounds  and  ditch,  which  are  small  compared  with  nearer 
ones,  but  to  three  special  points.  First,  the  view  of  dowuland  towards 
Salisbury  and  all  round  is  magnificent,  and  well  worth  the  journey  at  any 
time  of  year.  Secondly,  it  is  very  curious  in  a  geological  way ;  the  top  being 
composed  entirely  of  little  round  sea  pebbles  (of  which  I  have  brought  a  few) 
they  are  thrown  out  in  heaps  by  the  rabbits,  and  carry  us  back  to  a  time 
when  the  sea  spread  over  all  this  land,  and  when  the  Britons  were  only 
visible  in  the  dim  future  to  a  most  prophetic  eye.  Thirdly,  in  summer-time 
it  is  a  marvel  to  see  the  mass  of  crimson  flowers  of  the  Willow-Herb,  known 
mostly  as  a  water  plant,  but  filling  this  camp  high  above  the  plain  and  blaz- 
ing  everywhere  ander  the  hawthorns  which  stud  the  enclosure ;  there  is  also 
a  clump  of  firs  and  beech,  and  the  scene  is  enlivened  by  tho  rabbits  popping 
in  and  out  at  every  turn. 
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I  hare  said  enongh  to  show  that  these  oamps  ought  to  be  British  at  least, 
whether  they  are  or  not,  and  we  are  fortnnate  in  having  some  interesting 
relics  here  which  were  dng  ont  at  Barbory,  and  presented  to  the 
Society  by  the  Bev.  J.  Harris.  The  Saxons  made  no  camps,  but 
preferred  to  fight  like  their  descendants  in  the  open  field;  and  the 
Bomans  had  their  garrison  towns,  and  would  not  be  likely  to  fortify  such 
barren  uplands.  We  know  also  that  they  had  no  pockets,  and  aJways  dropped 
their  coppers  about  whererer  they  went ;  so  that  if  this  were  their  work  we 
could  not  expect  the  Boman  labourers  to  raise  such  vast  earthworks  without 
leaving  behind  him  some  traces  of  his  presence. 

Hare  we  any  real  Boman  Oamps  in  our  neighbourhood?  We  know 
many  a  battle  unknown  to  history  must  have  been  waged  during  the  long 
struggle  which  lasted  through  the  reign  of  Claudius,  made  memorable  by  the 
names  of  Caraotaous  the  champion  of  freedom  on  the  one  side,  and  on  the 
other  by  the  future  Emperor  of  Bome,  Vespasian. 

Further,  we  know  that  the  Bomans  made  two  kinds  of  camps — there 
were  thejpermanent  ones  (called  Coitra  Stativa)  which  served  for  winter 
quarters  or  for  a  prolonged  defence.  These  must  have  been  strong  works 
like  the  British  ones,  except  that  from  being  at  first  the  only  safe  places  of 
refuge  from  attack,  they  grew  in  most  cases  into  towns — hence  so  many  of 
our  most  important  towns  all  over  England  derive  their  names,  as  Chester, 
Lancaster,  Doncaster,  Winchester,  Cirencester,  you  find  them  in  almost 
every  county,  and  the  modern  city  has  replaced  the  ancient  camp. 

But  besides  these  greater  works  we  know  from  CsBsar  and  other 
writers,  that  a  Boman  army  never  halted  even  for  one  night  without  throwing 
up  a  mound  and  ditch  of  no  grent  size  to  guard  against  sudden  attacks. 

Now  where  should  we  expect  to  find  the  outlines  of  such  camps  if  not 
on  our  open  unploughed  downs — ^for  in  all  other  places  they  could  not  fail  to 
be  obliterated  by  agricultural  works — are  there  any  in  this  neighbourhood  ? 

Mr.  Smith  of  Tatesbury,  in  a  paper  (in  vol.  xi  of  the  Wilts  Archaoological 
Magazine)  calls  attention  to  the  numerous  traces  of  ".Ancient  Earth* 
work  Enclosures"  which  are  met  with  in  open  places—these  are 
often  very  small  and  of  every  shape.  He  mentions  no  less  than  four 
along  five  miles  of  the  course  of  the  Wansdyke,  and  a  short  distance 
from  it,  and  two  more  on  Avebury  downs— and  quotes  the  opinion 
of  Sir  Bichard  Hoare,  the  greatest  anthority  on  Wilts  antiquities,  that  they 
were  the  cattlepens  of  the  early  Brittons — their  size  and  position  would 
forbid  us  to  reckon  most  of  them  as  military  posts,  and  it  may  not  have  been 
always  possible  or  desirable  to  drive  the  cattle  as  far  as  th'^  greater  camps 
on  the  hills. 
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Still  it  is  remarkable  what  a  number  of  these  enolosnres  are  met  with  in 
following  the  Djke  from  the  Westwoods  to  its  western  end,  and  anyone  who 
has  traced  its  coarse  in  this  part  with  an  eye  to  the  old  times  will  hardly 
like  to  resign  altogether  the  idea  that  in  these  squares  on  one  of  those  nights 
in  the  dim  past,  were  posted  the  detachments  of  a  Boman  army  halting  for 
the  mozTOw  when  they  wonld  carry  the  £^at  Belg^o  earthwork  and  advance  on 
to  the  conqnest  of  the  Fewsey  Yale  and  all  that  lies  South  of  it.  However, 
this  may  be  in  the  case  of  these  smaller  enclosures  there  is  one  about  eight 
miles  from  here,  close  to  the  furthest  point  of  the  Dyke  on  our  downs,  which 
is  so  large  that  '  in  this  one  instance  he  assigns  to  it  a  military  origin ' — ^it 
is  an  exact  square  of  about  two  hundred  and  twenty  yards,  covering  there- 
fore  a  large  extent  of  ground,  and  here  at  least  we  may  fancy  a  Boman  army 
posted  in  its  due  array — the  general's  praotorium  in  front — the  four  entrances 
each  in  the  middle  of  one  side,  porta  prcetoria  in  the  front,  porta  ptincipaUs 
dntra  and  Hnistra  on  each  side,  and  porta  deeumana  in  the  rear,  the  central 
space  being  mapped  out  with  streets  to  sepcrate  legionaries  from  allies,  and 
horse  from  foot,  with  an  interval  between  them,  and  the  mound  along  which 
the  sentry  paced  in  silence  through  the  night. 

About  Boman  roads  I  shall  not  have  much  to  say  to-night.  Those  in  our 
island  were  not  laid  down  in  the  same  durable  style  as  the  roads  iu  the 
neighbourhood  of  Borne  (via  Appia  the  earliest)  for  which  a  solid  foundation 
of  concrete  was  laid  down  to  the  depth  of  some  feet  in  a  style  which  may 
recall  onr  bathing-place,  the  surface  paved  with  flag  stones  of  aU  shapes  yet  so 
neatly  fitted  together  that  they'  have  remained  in  many  places  uninjured  by 
constant  traffic  to  this  day.  Had  our  roads  been  made  in  this  style  they 
might  well  have  defied  the  plough  which  has  destroyed  them  except  where 
they  became  identical  in  course  with  the  modern  highway.  But  in  all 
provinces  the  roads  formed  part  of  a  system  for  the  oontt  ol  of  the  conquered 
oonntiy,  the  first  step  on  the  annexation  of  a  new  district  being  to  form 
military  garrisons  at  the  most  central  points  and  to  connect  them  by  military 
roads,  which  ran  direct  from  fort  to  fort  in  true  Boman  style — over  hill  and 
valley — turning  neither  to  right  hand  nor  to  left  except  for  some  very 
serious  obstacle. 

Hence  they  are  easily  distinguishable  from  the  British  Bidgeways  which 
run  for  most  part  on  the  open  downs  whilst  the  Bomans  keep  to  the  valleys, 
and  if  those  in  our  island  are  not  marked  by  the  splendid  workmanship 
which  has  secured  their  permanence  through  so  many  ages  near  the  capital, 
wo  may  well  admire  the  wonderful  energy  and  perseverance  of  those  earliest 
engineers  who  in  such  a  rough  overgrown  country  could  drive  a  clear 
highway  like 
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TKe  Wailing  Street  from  London  to  the  Forth,  with  a  branoh  to 

Wales. 
Ermine  Street  from  London  to  Lincoln. 
Fosse  Way  from  Penzance  through  Exeter,  Bath,  and  Girenoester 

to  Lincoln. 
Or  the  Icknield  Way  from  Saliflbnry  plain  to  the  Eastern  Connties. 

The  last  two  are  the  nearest  of  these  great  roads  to  Marlborongh 
passing  it  howeYer  on  opposite  sides  and  at  some  distance.  Bat  they  seem 
to  have  been  connected  by  at  least  two  branches  in  our  immediate  neigh- 
bonrhood.  ( 1 ) .  The  road  which  rons  from  hence  to  Swindon  through  the  two 
Ogbonrnes,  on  which  those  who  trayel  this  way  in  going  home  or  coming 
back  after  the  holidays  may  see  their  course  extending  for  nearly  fonr  miles 
ahead  in  one  nnyarying  line.  A  monotonous  prospect  of  straight  hard 
ground  to  be  trarersed  which  *  suggests  thoughts '  of  the  indomitable  energy 
and  stem  perseyerance  of  '*  those  Neronian  legionaries,*'  who  held  our 
island  subject  for  fire  hundred  years.  (2).  The  other  which  follows  the 
genera]  direction  of  our  Bath  road  from  SpinsB  on  the  Icknield  Way  through 
Cunetio  (Mildenhall)  and  Yerlusio  to  Aquas  Solis  (or  Bath),  or  the  Fosse 
Way,  and  which  has  become  interesting  for  the  question  of  which  I  spoke 
before  whether  its  course  was  diverted  by  the  obstacle  presented  by  Silbury 
hill.  We  hare  said  also  that  it  may  be  traced  in  summer  by  the  colour  of 
the  com  fields. 

The  temples  of  Avehury  and  Stonehenge.  I  mean  to  dismiss  as  shortly 
as  possible  partly  because  the  former  has  just  been  chosen  for  description  by 
a  distinguished  member  of  the  Society  and  the  latter  from  th^  subject  of  a 
printed  pnper  in  a  previous  Beport;  partly  because  a  long  account 
of  either  would  need  a  paper  to  itself,  so  I  shall  only  allude  to  a  few  points  of 
interest  concerning  each. 

Both  are  undoubtedly  temples,  for  the  i  heory  that  Avebnry  was  a  vast 
burying  ground  or  military  camp  has  been  sufficiently  disproved  by  excava- 
tions, but  the  marVed  difference  in  their  structure  is  &  cle-»r  sign  that  they 
belong  t )  diffefent  periods  and  wore  made  by  diJBfer.  nt  tribes. 

Avehury  is  and  was  composed  of  monoliths  (or  single  stones)  alone,  and 
coold  not  have  been  a  camp,  since  the  mound  is  placed  outside  the  trench 
and  would  afford  a  vantage  ground  to  an  attacking  force.  It  covered  at  one 
time  a  vast  extent  of  ground,  the  whole  space  enclosed  wi'hin  the  works,  so 
much  of  which  is  now  taken  up  by  tho  village,  being  filled  by  one  large  circle 
containing  within  it  two  smaller  ones,  while  from  an  entrance  on  either  side  ran 
a  splendid  avenue  i  f  these  hogesarsen  blocks  at  regular  intervals  of  a  few  fee^ 
apart  to  a  distance  of  about  two  miles  ending  in  small  circles  one  near  Beok- 
hampton  the  other  at  Kennet.    It  must  have  been  a  splendid  work  m>  nnUke 


any  object  with  wbioh  we  are  familiar  and  far  superior  to  anything  of  its 
kind  elsewhere,  and  onr  feelings  are  still  more  stirred  by  hearing  that  at  so  late 
a  period  as  the  end  of  the  lost  century  the  avenues  were  almost  entire,  but  the 
prosaic  spirit  of  the  Wiltshire  farmer  at  length  prevailed  and  a  few  more  yards 
were  added  to  his  ploughland  at  the  expense  o^  a  relic  unexampled  probably  in 
the  world.  We  are  told  that  the  stones  on  the  road  used  to  frighten  horses  at 
night,  as  if  any  one  need  travel  there  at  night,  and  there  are  only  left  a  few  at 
intervals  in  solitary  grandeur  to.mark  their  course ;  in  one  field  eleven  lying  at 
intervals  overthrown  but  not  destroyed  g^ve  one  some  notion  of  tboir  size  and  re- 
lative position.  Indeed  we  must  thank  the  patriotism  of  Sir  John  Lubbock  that  the 
whole  work  at  Abury  is  not  destroyed  in  like  manner.  We  may  remember  when 
the  subject  came  up  in  Parliament,  that  unworthy  member  of  onr  legislature 
who  exclaime  1  against  preserving  any  relics  of  those  wretched  barbarians  of 
whom  our  Saxon  ancestors  have  rid  the  world.  Leaving  this  subj  ct  in  better 
hands  I  pass  on  now  to  Stonehenge  which  perhaps  may  mean  the  "  hanging 
stones"  (whether  from  their  position  or  their  use  in  capital  punishment.) 
One  of  the  first  parts  which  strikes  one  with  something  of  disappointment 
on  the  first  visit  to  this  wonderful  work  is  the  small  extent  of  gif6und  it  covers. 
Where  is  the  rest  ?  one  feels,  there  must  be  more  ;  but  no,  it  stands  compact 
in  itself  on  a  broad  open  plain  of  turf,  offering  in  this  respect  a  strong  con* 
trast  to  Abury,  But  the  reason  is  not  far  to  seek,  the  kind  of  stone  is  not 
found  here,  and  must  have  come  from  far,  and  this  brings  us  to  one  of  the 
greatest  puzzles  of  Stonehenge.  We  need  not  dwell  upon  the  tale  of  their  re- 
moval from  Ireland  by  the  magic  arts  of  Merlin,  and  "  that  is  more  than 
these  can  tell,"  or  the  many  theories  about  their  origin;  (those  who  need 
information  of  a  detailed  nature  will  apply  to  Mr.  Long's  interesting  paper 
in  vol.  xvi.,  of  the  "  Wilts  Archssologicsl  Journal,"  and  I  shall  only  mention 
a  few  facts  drawn  from  this).  But  we  shall  see  that  all  the  stones  must  have 
eome  from  far ;  the  arrangement  or  disarrangement  being  such  that  they 
oonld  not  be  'Hwice  told  alike."  Sir  Philip  Sidney,  says  "tu)  eie  can 
count  them  just,"  and  it  is  mentioned  as  a  merit  in  King  Charles  II.  that 
he  performed  this  feat  on  his  return  from  Worcester  battle. 

Yet  the  plan  is  not  so  very  harJ  to  understand  ;  there  was  (1)  a  ring  of 
Sarsen  Stones  covered  by  others  resting  on  them,  so  that  the  whole  formed 
a  ring  with  pillars  at  intervals  of  four  feet,  the  height  being  between  2L 
and  15  feet,  and  the  diameter  of  the  circle  109  feet ;  wiihin  this  stood  (2)  an 
inner  circle  of  Syenite  Stones,  only  four  feet  high :  next  (3)  five  great  trilithons 
or  cromlechs  of  three  stones  standing  in  a  horse-shoe;  cue  of  these  fell,  owing 
to  the  curiosity  of  the  Duke  of  Buckingham,  who  in  James  Ps roign  "did 
oau4e  the  middle  of  Stoneheng  to  be  digged,  about  the  bigness  of  two  sawe 
pitts^"  which  oaoaed  its  overthrow ;  (4)  Stood  an  inner  ellipse  of  small  stones 
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eight  feeb  high  of  the  eaoio  niaterials  as  those  in  the  seoond  circle.  Saoh 
being  the  plan,  we  ma7  notice  several  points  of  interest  about  the  work. 
I  hare  mentioned  three  well  known  names  of  historical  personages  in  con- 
nection with  it,  Philip  Sidney,  Buckingham,  and  Charles  II. ;  Inigo  Jones,  and 
Dr.  Johnson  also  thought  this  relic  worthy  of  their  notice. 

But  as  to  the  workmanship,  the  stones  we  And  are  hewn,  not  rough 'y  set 
up  like  those  at  A  bury,  but  squared,  and  the  sides  fairly  flat ;  and  moreover, 
they  have  been  very  dexterously  fitted  together.  On  the  top  of  each  of  the 
upright  supports  rises  a  knob  like  an  inverted  basin  which  fits  into  a  hollow 
on  the  underside  of  the  stone  which  covers  it.  This  proves  the  temple  to  have 
been  a  later  work  than  that  of  Abury,  and  I  shall  mention  presently  a  theory 
which  seems  to  account  well  for  it.  Bat  another  qaestion  strikes  us :  how 
could  the  ancient  Britons  carve  such  hard  stones  ?  the  Belgss  who  made  this 
temple  were  certainly  acquainted  with  the  use  of  metals,  and  far  advanced 
beyond  tbe  rude  barbarians  whom  they  supplanted :  but  bronze  will  make 
little  impression  on  a  sarsen  stone,  and  it  seems  they  must  have  chipped  away 
the  sides  with  flint  implements  :  this  h-^s  been  tried  by  writers  on  Stonehenge, 
and  though  many  flints  were  broken  in  the  process  it  was  found  that  a  result 
oould  at  length  be  produced. 

The  most  remarkable  point  of  all  is  the  nature  of  Iho  stones :  oven  the 
larger  circles  are  composed  of  blocks  which  must  have  come  from  as  far  as 
Marlborough.  They  are  the  hard  **  sarsens  *'  which  we  see  in  such  nambors 
in  the  valley  of  Grey  Wethers,  near  the  Devil's  Deo,  and  of  which  the  outer 
surface  of  our  Chapel  is  built ;  they  form  a  peculiar  feature  in  our  valleys  here, 
though  at  the  present  rate  of  destroction  they  are  not  likely  to  do  so  for  long, 
but  on  Salisbury  plain  they  do  not  occur.  Xt  is  strange  how  the  old  workmen 
can  have  carried  them  so  far,  but  this  is  nothing  to  the  difficulty  of  procuring 
the  stones  for  the  other  two  circles  which  are  of  syenite  and  other  primitive 
rocks,  and  could  be  found  no  nearer  than  in  Wales  or  Devon.  This,  as  I  have 
said,  is  one  of  the  great  puzzles  of  Stonehenge,  the  other  being  the  nature  of 
the  religious  rites  there  carried  on,  about  which  we  may  theorise  freely  with- 
out being  hampered  by  the  trouble  of  proof;  perhaps  the  idea  of  human 
viotims  in  wicker  basket-work  will  be  romantic  enough  to  satisfy  some. 

I  shall  begin  the  subject  of  Wan*s  Dyke  with  a  theory  which  has  been 
aooepte4  by  several  of  the  latest  writers  on  these  questions,  and  which  has 
the  merit  of  accounting  for  a  great  many  things  at  once,  and  if  I  relate  it 
boldly  as  a  bit  of  history  it  may  carry  more  conviction. 

It  is  certain  from  Ceosar  that  much  of  the  south  part  of  Britain, 
especially  the  counties  of  Hants  and  half  of  Wilts  and  the  Isle  of  Wight,  were 
inhabited  by  the  BelgsD  a  tribe  of  Gauls  who  came  from  France  or  Belgium, 
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Celts,  liko  iho  Britons,  bat  mnoh  more  advanced  in  oivilization,  nDderstand- 
ing  the  nse  of  metals  and  agrionltare,  and  keeping  in  Britain  the  names  they 
had  in  Ganl.  This  tribe  was  notable  among  the  Celts  for  its  habit  of  making 
dykes  as  bonndaries,  and  parts  of  four  sach  dykes  remain  in  these  conn  ties : 
their  first  invasion  conqnered  Isle  of  Wight  and  a  Bmall  tract  of  Hants,  and  a  bit 
of  the  frontier  line  remains  in  Bokerly  dyke  near.  A  fnrther  advance  was 
marked  by  tw  >  lines  known  as  Orune's  dyke  and  the  old  dyke,  and  the  last  of 
all  was  bounded  by  the  great  Wan*8  Dylce,  of  which  it  is  said  that  19  miles 
remain,  and  which  must  have  extended  from  the  Serern  beyond  Bath,  where 
parts  are  traced  south  of  the  Avon  to  Berkshire,  abont  10  miles  of  it  in  onr 
immediate  neighbonrhood,  for  it  runs  all  along  the  downs  between  as  and 
Fewf  ey  ;  a  mighty  rampart  tbere,  in  all  its  old  grandeur  with  a  trench  and 
two  monnds  as  large  as  the  earthworks  of  Barbnry,  and  yon  may  fee  it  wind- 
ing away  for  two  miles  distance  in  some  places  like  a  great  river,  for  the 
workmen  do  not  seem  to  have  been  able  to  g^aide  it  straight^  and  the  tarns  are 
frequent  and  remarkable.  It  would  not  of  course  be  possible  to  defend  such 
a  long  line,  but  it  might  serve  to  mark  a  boundary  wall.  The  native  tribes 
seem  to  have  retired  before  the  more  energetic  Belgse  till  this  point  was 
reached,  but  here  they  made  a  standing,  and  sending  ambassadors  to  the 
invading  chief,  explained  to  him  that  he  had  taken  quite  enough,  and  must  at 
least  spare  their  ancient  Sanctuary  of  Abury,  and  the  mounds  at  Silbury  and 
Marlborough.  This  led  to  a  conference  and  a  treaty.  The  Belgse  did  not 
want  those  ugly  mounds,and  scorned  the  primitive  temple  of  unwrought  stones. 
They  had  already  fixed  on  Salisbury  plain  as  the  centre  for  their  worship,  and 
were  only  at  a  loss  for  materials  with  which  to  build,  so  it  was  agreed  that 
the  dyke  should  make  a  bend  and  leave  the  old  shrines  outside  it,  on  condition 
that  the  old  inhabitants  shoold  turn  out  en  moMe  and  haul  the  biggest  of 
their  Grey  Wethers  to  a  distance  of  16  miles,  and  here  in  the  centre  of  the 
plain  was  set  up  a  temple  of  hewn  and  compacted  stones  to  eclipse  the  ruder 
shrine  of  Abury. 

A  few  more  words  about  this  grand  old  dyke :  2000  years  old  it  is,  though 
the  only  sensible  derivation  of  the  ncMie  is  from  Woden,  the  Saxon  Gfod,and  must 
have  been  given  later.  I  have  mentioned  the  finest  part  of  its  course. 
The  way  to  see  it  is  to  start  at  the  further  end.  It  leaves  these 
downs  two  miles  beyond  Lookeridge,  at  which  point  it  is  covered  by 
fir  trees,  then  gets  lost  in  ploughed  fields,  and  is  rather  hard  to  trace  if  you 
try  it  as  I  once  did  by  moonlight :  two  of  us  going,  one  each  side,  when  the 
ditch  got  very  narrow  and  tried  to  slink  away  in  hedges,  but  it  may  be  made 
out  to  the  West  woods  j  right  through  these  woods  it  goes  filled  with  hazels 
most  of  the  way,  and  may  be  followed  with  one  break  as  far  as  the  railroad 
which  it  croMOfl  at  the  point  where  the  cutting  is  deepest,  a  mile  from  the 
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station ;  another  mile  of  djke  stops  short  in  ploughed  fields  half  a  mile  from 
the  forest,  in  which  hardly  any  vestige  of  it  is  to  be  seen,  bnt  by  following 
the  same  valley  a  ditch  will  be  fonnd  which  seems  to  have  no  purpose,  and 
may  be  a  part  of  it  just  before  the  lodge  called  Pnthall  Gate.  Near  Chisbnry 
oamp  it  again  appears,  and  extends,  I  believe,  to  the  Inkpen  ridge  of  Downs, 
and  no  one  oan  search  it  ont  from  end  to  end  without  getting  a  fondness  for 
snch  a  very  ancient  relic  of  the  past. 

I  may  perhaps  allude  to  the  dnunmer  boy  in  the  Ingoldsby  legends, 
whose  sad  fate  was  proved  beyond  a  doubt  by 

"  One  Mr.  Jones  who  comes  forth  and  depones 
That  fifteen  years  since  he  had  heard  certain  groans, 
On  his  way  to  Stonehenge  (to  examine  the  stones 
Described  in  a  work  of  the  late  Sir  John  Soane's) 
That  he'd  followed  the  moans,  and  led  by  their  tones 
Found  a  Baven  a  picking  a  drummer  boy*s  bones." 
I  have  detained  you  too  Ion?,  and  must  be  thankful  for  great  indulgence 
thown  to  me  to-night,  but   this  will  close  my  slight  account  of  antiquities. 
British  villages  aie  said  to  exist  in  the  pits  on  Martinsell,  and  near  the  old 
well  on  the  other  side  of  the  railway,  but  whether  this  has  been  verified  I  do 
not  know.     Something  might  be  said  if  any  wonld  care  to  hear  it  on  the 
whi'e  horses  of  our  neighbourhood,  and  on  the  famous  Wiltshire  highwaymen 
who  ruled  this  district,  and  exacted  their  black  mail  on  the  downs  not  long 
ago.    But  these,  with  the  exception  of  one  horse,  which  is  ont  of  our  county, 
cannot  be  called  antiquities,  and  I  must  end  here  for  to*night. 
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FIELD  DAT,  June  8th,  1878. 


Abont  85  liembera  went  to  Binck-Knoll,  and  seyeral  Masters  rode  oyer 
in  the  oonrse  of  the  afternoon.  Abont  170  species  of  plants  were  fonnd  in 
flower  and  62  Ornithological  notices  were  taken.  The  weather  was  not 
soffioientlj  bright  for  much  Entomological  work. 


MEETING  HELD  Jtob  13th,  1878. 


After  the  minutes  of  the  previous  meeting  had  been  read  and  oonfirmed, 
the  President  announced  that  T.  O.  Harding,  Esq.,  had  kindly  consented  to 
superintend  the  Gonchologioal  department.  K.  Masterman,  Esq.,  O.  Elton, 
and  W.  M.  H.  Milner,  then  reported  on  the  work  done  in  the  different 
sections ;  the  Botanical  notices  of  the  previous  fortnight  were  exhibited,  and 
a  case  of  Moths  and  Butterflies  by  N.  Manders,  Esq.,  O.M. ;  also  a  specimen 
— the  second  caught  at  Marlborough — of  the  Orange  Footman  Moth  {Lithosia 
Aureola)  taken  by  F.  S.  Alston.  The  President  exhibited  a  specimen  of  the 
fruit  of  the  Sago  (Sagus  Ruffia)  on  behalf  of  Mrs.  Hulme  ;  a  twig  of  Sloe 
with  the  fruit  converted  into  long  bladders,  sent  by  G.  E.  Dartnell,  Esq., 
O.M. ;  and  a  daisy  half  red  and  half  white,  found  in  Bev.  W.  M.  Fumeauz's 
garden. 

F.  E.  Hulme,  Esq ,  then  related  some  of  his  early  experiences  in  Natural 
History.  A  story  of  an  attempt  to  dissect  a  dead  dog,  and  some  anecdotes 
of  burying  beetles  caused  some  amusement.  Also  an  instance  of  strong 
attachment  to  man  on  the  part  of  a  jackdaw. 

O.  Elton  made  some  remarks  on  the  Entomological  part  of  Mr.  Hulme's 
paper. 

A  specimen  of  Boman  Pottery  and  some  fossils  from  Binck-Knoll  were 
exhibited  by  D.  E.  Olivier ;  and  a  series  of  specimens  of  tin,  and  tin  products 
was  exhibited  by  the  President. 

There  were  76  persons  present,  3  Honorary  Members,  31  Members,  and 
42  visitors. 


MEETING  HELD  June  27th,  1878. 


The  minutes  of  the  last  Meeting  were  read  and  confirmed. 

The  President  exhibited  a  monstrosity  of  a  Qeranium,  and  made  some 
remarks  upon  tho  fact  of  the  wet  weather  having  caused  an  unusual 
number  of  such  monstrosities. 
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The  Botanical  and  Ornithological  notices  were  then  read,  the  former 
especially  giying  evidence  of  increased  aotivitj- amongst  the  Members.  N. 
Masterman,  Esq.,  read  the  second  part  of  his  paper  on  the  "  Antiquities  of 
the  Neighbourhood  of  Marlboroagh." 

A  discussion  ensued  in  which  L.  E.  Upcott,  Esq.,  mentioned  that  a  man 
of  the  name  of  Jack  Bobinson  first  discovered,  bj  accident,  the  method  hj 
which  the  Sarscn  stones  could  be  split  into  gate  posts  ;  which  has  caused 
the  destruction  of  a  large  number  of  those  interesting  geological  remains. 

There  were  64  persons  present,  5  Honorary  Members,  27  Members,  and 
82  visitors. 


CONVBRSAZIONfi  HELD  July  2nd,  1878. 


The  Gonversadon^  this  year  was  given  jointly  by  the  Natural  History 
and  Art  Sooietiesy  the  former  taking  the  Bradleian,  and  the  latter  the 
Adderley  Library.  Among  the  objects  exhibited  in  the  Adderley  were  an 
original  by  Elijah  Walton,  of  Lake  Thun,  lent  by  Mr.  Beesly ;  a  collection  of 
modem  French  china  by  Mr.  Bichardson ;  exquisite  antique  china,  by  Mr. 
Thomas ;  views  of  Egypt  and  other  places,  with  some  old  Greek  vasos  by 
Mr.  Bodwell ;  and  a  rare  collection  of  photographs  and  engravings,  by  The 
Master  and  Mrs.  Bell,  Mr.  Mansell,  and  Mr.  Drury. 

In  compartments  round  the  Bradleian  were  a  collection  of  Skulls 
and  Skeletons ;  Chinese  and  Indian  Curiosities  ;  a  Spectroscope,  lent  by  Mr. 
Bodwell,  and  exhibited  by  H.  M.  Elder ;  Botanical  Models  and  specimens, 
among  them  being  a  collection  of  gums,  presented  by  Bev.  C.  E.  Thorpe ;  a 
collection  of  Brazilian  Insects ;  a  selection  of  British  and  Indian  Moths  and 
Butterflies  from  the  Society's  Collection ;  a  collection  of  rare  and  beautiful 
birds,  mostly  lent  by  Mr.  E.  Gerrard,  jun.,  of  London ;  a  Peruvian  Mummy ; 
a  selection  of  Minerals  and  Fossils  from  the  Society's  Collection ;  and  a  fine 
and  interesting  group  of  cased  birds.  The  centre  of  the  room  was  occupied 
by  a  table  with  four  Microscopes,  kindly  lent  by  Messrs.  Beck  and  Beck ;  a 
large  collection  of  over  300  wild  plants  in  flower,  and  the  Society's  Collection 
of  Coins,  over  700  in  number.  Mr.  Hulme  kindly  lent  his  diagrams,  which 
were  arranged  round  the  walls;  and  both  Adderley  and  Bradleian  were 
tastefully  decorated  with  flowers  and  ferns  by  Mrs.  Booth,  and  the  Misses 
Preston.  The  College  liberslly  supplied  tea  and  supper  for  the  visitors,  of 
whom  there  were  about  80  from  the  town  and  neighbourhood.  The  majority 
of  the  Common  Boom  and  about  120  of  the  School  were  also  present. 
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MEETING  HELD  July  11th,  1878. 


The  President  announced  the  donations  of  the  Bngbj  and  Clifton  College 
Natnral  Histoiy  Reports,  and  the  7th  vol.  of  the  United  States  Geological 
Snrvej.  W.  H.  Chappel  was  nominated  by  the  President  as  Secretary  for 
the  ensuing  year,  and  three  vacancies  in  the  Committee  were  filled  by  the 
unopposed  election  of  T.  O.  Harding,  Esq.,  0.  Elton,  and  W.  H.  E.  Worship, 
the  former  taking  the  place  of  F.  E.  Thompson,  Esq.,  who  had  resigned.  A 
Tote  of  thanks  was  proposed  by  W.  H.  Chappel,  and  carried  unanimouBly  to 
the  retiring  Secretary,  W.  M.  H.  MUner,  who  in  acknowledging  the  compli- 
ment  made  a  few  remarks  congratulating  the  Society  on  its  present 
satisfactory  condition* 

The  President  then  announced  that  the  prize,  offered  for  the  gpraatest 
number  of  notices  to  Members  below  the  YI  Form,  had  been  gained  by  F.  S. 
Alston,  who  was  far  the  best  in  Botany,  and  one  of  the  best  in  Entomology. 
Pearoe  in  Entomology,  Hailes  and  Sankey  in  Botany,  and  Fenwick  in 
Ornithology,  had  also  worked  very  well. 

A  very  interesting  paper  on  "Ants,"  was  road  by  O.  Elton.  The 
following  exhibitions  were  then  made.  An  Abyssinian  Bible  and  Prayer 
Book,  by  C.  H.  Ilooper ;  a  Qneen  Termite,  a  "  petrified "  bird's  nest,  and 
other  curiosities,  by  D.  A.  Hailes  ;  wood  colored  green  by  a  fang^  (Peziza 
^rvginosa)  by  H.  Beiss ;  cocoon  of  the  Club-horned  Bee,  Snake*s  Eggs, 
Swift's  "^ggt  Mummy  Cat,  Skin  of  the  Bedpole,  "Bush  String"  (the  sinews 
of  the  Kangaroo*s  tail),  a  drawing  by  F.  E.  Halmo,  Esq.,  of  a  branched 
specimen  of  the  Common  Broom- Rape  {Orohanche  minor)  and  a  Potato  Plant 
with  the  tubers  above  ground. 

A  collection  of  67  Indian  birds'  skins,  presented  by  H.  C.  Spry,  Esq., 
O.M.,  and  a  collection  of  Burmese  butterflies  and  moths,  presented  by  W.  T. 
Boach,  Esq ,  O.M.,  were  on  their  way  to  Marlborough,  but  had  not  yet  been 
received  by  the  Society, 

There  were  72  persons  present,  2  Honorary  Members,  83  Members,  and 
87  visitors. 

The  minor  field  days,  of  which  there  have  been  six,  were  very  successful. 
It  is  mainly  owing  to  these  that  the  great  increase  in  our  notices  is  to  be 
attributed.  The  last  one,  on  July  13th,  was  made  to  Woodborough,  on  the 
invitation  of  Bev.  E.  G.  Wyld,  the  Bector,  who  pointed  out  the  most  lavour- 
able  localities  for  Botanical  and  Geological  work,  and  who  kindly  entertained 
the  party  to  tea  after  the  day's  search. 
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ANTS. 


For  the  last  ten  oeataries,   by  all  the  nations  of  the  anoient  and  modern 
World,  no  living  oreatare  has  been  sofreqnentlj  taken  as  the  type  of  indostrj, 
perseyeranoe,  syatematio  intelligenoe,    and    patriotism,  as  the  ant.      King 
Solomon  in  all  his  wisdom  oondesoended  to  warn  the  slothfnl  in  his  rhyth- 
mical sentences,    "  Go  to  the  ant,  thou  sluggard,  consider  her  ways  and 
be  wise,  which  having  neither  captain,  overseer,  or  raler,  prepares  her  bread 
in  the  sammer  and  gathers  her  food  in  the  harvest ;  "  the  refined  Yirgil 
notes,  thongh  as  sabseqnent  discoverers  have  shown  erroneously,  its  industry  in 
robbing  the  corn -bins,  when  he  speaks  of   the  "  Ant  that  feareth  an  old 
age  of  penury,"  and  the  gay  Horace  praises  "  the  tiny  ant  of  mighty  toil, 
oaref al  and  wary  of  the  future."    Nor  is  it  strange  that  modern  naturalists 
have  devoted  a  great  part  of  their  lives  to  the  examination  of  its  life — history 
and  instincts ;  for  when  we   road  of  their  discoveries  of  the  wonderful  con- 
stitution of  its  little  kingdom  it  seems  rather  like  a  fanciful  fairy  tale,  than 
veritable  sober  fact.    I  hope  that  the  expectations  which  these  words  must 
have  raised  high,  will  not  bo  diaappointad  when  you  hear  the  habits  and 
labours  of  these  creatures  narrated.     We  will  begin  by  speaking  of  the  ant 
itself,  its  place  in  the  insect  kingdom,  and  its  dwelling. 

Insects  we  knovr  are  divided  into  two  main  g^ups,  namely,  those  that 
bite  and  those  that  suok ;  in  the  first  the  principal  organs  of  the  mouth 
are  modified  into  a  pair  of  sharp  jaws,  or  mandibles;  in  the  second 
those  organs  become  a  proboscis.  To  the  Mandibulates,  the  first  of  these 
groups,  belongs  the  order  that  includes  the  Bees,  Wasps,  and  Hornets,  the 
Sawflies,  the  Ichneumons,  and  the  Ants :  and  to  f&nb-divide  further,  the  bees 
and  wasps,  and  the  ants  are  sharply  marked  off  from  the  rest  by  one  important 
oharacler,  their  social  habits :  and  the  ants  again  are  different  from  the  bees, 
in  that  they  build  their  dwellings  under- ground. 

This  much  dry  technical  detail  has  been  necessary  to  give  a  clear  notion 
of  the  place  held  by  the  ants  in  the  Animal  Kingdom  ;  and  we  shall  see  that, 
low  down  as  they  appear  to  rank  in  the  order  of  creation,  few  creatures  have 
a  more  curious  analogy  in  teaipor  and  habits  t )  that  animal,  which  is 
highest  in  the  scale  of  being — Man.  Now  ants,  like  bees,  are  of  three  kinds, 
the  males,  the  females,  and  the  neuters  or  workers  :  of  these,  the  males  only 
live  a  short  time  after  coming  out  of  the  Chrysalis ;  and  the  females,  as  well  as 
they,  have,  at  first,  four  large  gauzy  wings,  whioh  soon  break  off  of  their 
own  accord,  by  a  cross  seam  near  the  base ;  there  are  very  few  females  in 
each  nest,  often  only  one,  and  their  duty  is  merely  to  lay  the  ^gs,  in  number 
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some  foar  or  fi^e  tboasand,  and  be  tended  by  tbe  workers.  These  workers 
are  by  far  the  most  imporlant  seobion  of  tbe  o  immanity ;  in  strnctare,  they 
are  only  imperfectly  developed  females,  and  are  mnch  smaller  than  their 
fertile  sisters;  their  jaws  are  maoh  larger  and  sharper,  and  t^ey  never  have 
any  win^s ;  they  secrete  a  carioas  acid  liquid,  which  they  inject  into  the 
severe  woands  made  by  their  man  Ubles,  of  which  the  great  Linnesas  some- 
what quaintly  remarks,  "  is  afforded  a  gratofal  jaioe  by  distillment  of  the 
ants."  This  is  called  formic  acid,  and  can  be  prepared  artificially  by  ohem'st', 
and  cnrionsly  enough  is  the  principal  ingredient  in  the  modern  ding 
chloroform.  It  is  recorded  that  the  French  have  with  characteristic  culinary 
skill  contrived  to  concoct  a  dish  oat  of  this,  called  antice-creams  or  crime 
aux-fourmis,  and  the  flavour  is  said  to  be  like  that  of  lemon  juice.  Upon  the 
workerj  devolves  the  whole  duty  and  labour  of  construction  of  the  nest, 
providing  of  food,  and  ihe  roarin'^  of  the  young.  There  are  enumerated  by 
Linna)as  more  than  seventy  kinds  of  ants,  known  to  him  in  the  world ;  and 
of  these  about  five  inhabit  the  British  Isles ;  each  species  builds  its  house 
in  a  slightly  different  way,  but  all  on  the  same  general  plan.  They 
collect  a  vast  quantity  of  fragments  of  wood,  straw,-leaves,  and  all  sorts  of 
debris,  and  hollowing  out  a  deep  hole  by  their  united  efforts,  bore  below 
and  construct  countless  galleries,  passages,  rooms,  landings,  and  corridors, 
with  beautifully  proportioned  pillars  and  the  smoothest  walls ;  then  on  the 
top  they  heap  the  refuse  they  have  collected,  and  with  incredible  labour 
place  above  each  of  their  hundreds  of  outlets  a  little  door  of  some  piece 
of  wood  or  straw :  when  the  rain  comes  on,  they  close  up  these  doors,  and 
then,  with  a  wonderful  adaptation  of  means  to  ends,  begin  to  take  earth 
and  heighten  the  walls  of  the  ant-bill  by  placing  the  earth  on  the  top  of  the 
farmer  walls ;  and  the  rain  serves  as  it  poors  down  to  make  the  earth  in  the 
inner  walls  stick,  and  when  the  storm  is  over  and  the  protection  no  longer 
needed,  the  water  dries,  the  earth  falls  to  dust  again,  and  the  hill  resumes 
its  original  appearance.  Besides  the  ordinary  doors,  they  actually  have 
masked  doors,  in  case  of  emergency,  guarded  by  one  ant  as  sentinel  at  each. 
I  cannot  forbear  quoting  a  passage  from  a  modem  writer  on  the  immense 
strength  and  toil  required  for  the  myriads  of  little  labourers  to  build  up  their 
complicated  dwellings.  He  says  "  Oompare  the  toil  of  an  ant  with  that  of 
a  man  and  see  how  vast  are  the  powers  of  so  small  a  creature.  Taking  all 
the  calculations  in  round  numbers,  and  very  much  to  the  disadvantage  of  the 
ant,  we  find  that  a  single  man,  who  would  have  achieved  a  proportionate 
work  in  a  single  day  must  have  acted  as  follows : — He  must  have  exoava'ed 
two  parallel  trenches,  each  72-feet  in  length,  and  4-feet  6-inches  in  depth ; 
he  must  have  made  bricks  from  the  clay  he  dug  out,  and  with  them  built  a 
wall  along  each  side  of  the  trenches,  from  two  to  three  feet  in  height,  and 
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fonrteen  or  fifteen  inches  in  thiokness ;  and  lastly,  he  mnst  havo  gone  over 
the  whole  of  his  work  again,  and  smoothed  the  interior,  nntil  it  was  exactly 
true,  straight,  and  level.  All  this  mnst  have  been  done  without  the  least  assist- 
ance, and  the  ground  mnst  be  supposed  to  be  filled  with  huge  bonlders,  and 
covered  with  trees,  timber,  broken  logs  and  other  impediments." 

I  suppose  that  had  the  work,  whioti  was  done  in  our  Bathing  Place  this 
spring,  been  reduced  in  proportion  to  the  relative  toils  of  an  ant  and  a  man, 
it  would  have  been  performed  by  half  a  dozen  ants  in  as  many  days,  instead 
of  by  twenty  workmen  and  a  steam  engine  in  half  a  dozen  weeks. 

Besides  the  labour  of  building  and  repairing  the  nests,  th^  workers 
perform  the  duty  of  nurses :  on  fine  sunny  days,  if  you  look  at  a  large 
ant  hill,  so  covered  with  life,  that,  as  Huber,  the  great  historian  of  ants, 
g^phically  describes  it,  it  looks  like  a  boiling  liquid,  you  may  see  the 
workers  come  out  carrying  in  their  mouths  little  white  eg^-shaped  objects 
nearly  as  large  as  themselves ;  these  are  the  larvro,  corresponding  to  the 
caterpillar  stag^  of  the  moths  and  butterfiies :  these  small  balls,  which 
Yirgil  not  unnaturally  mistook  for  grains  of  corn,  the  workers  lay  down  in 
the  sun  and  expose  for  awhile  to  heat  to  quicken  their  Latching ;  and  when 
rain  comes  on  and  the  sun  goes  in,  they  open  the  door<>,  hurry  with  their 
helpless  burden  down  some  long  colonnade,  and  deposit  it  in  a  dark  inner 
room,  there  to  await  its  entrance  into  and  emergence  from  the  chrysalis  j  and 
as  well  as  tending  the  babies,  they  are  very  affectionate  to  each  other ;  they 
feed  one  another  in  turns,  carry  them  on  their  backs,  help  them  if  wounded, 
aud  with  caresses  (actual  caressss  of  tbeir  antennae  and  tongues)  cheer 
them  on  to  their  work  and  shew  their  sympathy  and  affection. 

They  even  act  the  part  of  doctors :  out  of  a  number  of  similar  instances, 
I  will  quote  this,  an  entomologist,  who  had  torn  the  antennae  or  feelers 
from  an  ant  by  way  of  experiment,  saw  another  ant  come  up  to  it  and  drop 
from  its  tongue  some  yellow  liquid  to  stanch  the  bleeding  wound. 

In  another  domestic  way  the  ant  hill  shows  its  likeness  to  a  human 
community  :  it  milks  its  own  cows.  All  of  us  who  have  kept  roses  have  too 
often  seen,  to  onr  cost,  on  the  stems  and  leaves  of  the  rose  bushes,  tiny  green 
objects,  which  eat  the  leaves  and  flowers,  and  which  can  only  be  got  rid 
of  either  by  a  syringe,  or  by  introducing  a  stock  of  Ladybirds  into  the  garden, 
the  larvs9  of  which  will  soon  destroy  them.  These  little  Aphides,  or  plant  lice, 
are  the  cows  of  the  ants.  The  ants  literally  milk  them.  The  process  is 
somewhat  as  follows :  The  Aphides  secrete,  from  the  juices  of  trees  they  feed 
on,  a  kind  of  transparent  sugary  liquid,  in  a  pouch  on  their  bodies  :  when  an 
ant  is  hungry,  it  approaches  an  Aphis,  and  with  its  antennae,  pats  very  rapidly 
and  softly  the  pouch  en  the  Aphis'  body,  from  which  immediately  issues  a 
Bmall  drop  of  this  honey-dew,  whioh  the  ant  immediately  oonvayfl  to  ite 
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moiitb,  sometimee  by  means  of  the  antennae,  something  like  a  Chinaman  with 
ohopstickg.  After  having  exhausted  an  Aphis,  he  at  onoe  proceeds  to 
another,  and  milks  in  this  way  ten  or  a  dozen  till  his  hanger  is  appeased. 

^  And  not  only  do  these  ant  oows  as  they  are  called  afford  their  juice  to  their 

masters,  but  they  do  it  with  the  utmost  willingness :  th^  are  quite  tame : 
they  become  domesticated  always  in  the  same  ant  hill,  and  absolutely  refuse 
after  a  time  to  give  their  milk  to  an  ant  of  another  hill :  in  return  for  which 
loyalty  the  ants  take  great  care  to  feed  them  well,  and  to  treat  them  with 
the  greatest  delicacy  :  they  carry  them  about  in  their  mouths  from  place  to 
place,  though  much  larger  than  themselves :  bear  them  in  to  the  ant-hill  and 
give  them  as  good  food  as  their  own  young  ones ;  and  what  is  more,  they 
build  them  little  houses  to  protect  them  from  the  weather,  from  the  intrusion 
of  other  antv,  and  from  their  numerous  enemies.  Huber  records  that  in  the 
case  of  a  kind  of  Aphis  which  feeds  on  the  thistle,  the  ants  had  bored  a  tunnel 
upwards  from  the  ant-hill  through  the  stem  of  the  thistle,  and  at  the  top  of  the 
tunnel  constructed  a  smooth  dark  room,  uiied  as  a  dairy,  where  the  Aphides 
lived,  and  where  they  were  secure  from  all  intruders  but  the  ants  themselves ; 
and  in  the  winter,  when  the  ants  become  torpid  under  the  cold  (they  do  not  as 
the  ancients  believed,  store  up  grain  for  winter  consumption),  the  Aphides 
become  torpid  at  the  same  time :  and  in  the  spring  when  the  Aphides  wake 
up  and  lay  their  eggs,  the  ants  take  care  of  the  eggs  and  rear  them  as  though 
they  were  their  own. 

Enough  has  now  been  said  to  show  the  strong  domestic  ties  of  interest 
and  affection  that  exist  between  the  ants  themselves,  and  between  themselves 
and  the  Aphides  in  their  home  life :  we  will  now  consider  their  military 
system.  Ants,  as  well  as  other  creatures,  are  obliged  in  the  great  struggle 
for  existence,  to  fight ;  and  this  fighting  generally  takes  place  among  them- 
selves, and  not  with  higher  animals ;  and  though  all  the  million  members  of 
each  ant-hill  are  on  the  best  of  terms  with  one  another,  yet  the  individuals  of 
neighbouring  hills  are  the  most  deadly  enemies.  They  sally  forth  to  meet 
one  another  in  immense  armies,  and  no  words  can  describe  the  march  and 
conflict  so  vividly  as  those  of  the  great  naturalist,  who  with  his  own  eyes 
witnessed  a  severe  combat  between  what  he  appropriately  named  the 
«  Amazon  "  or  "  Legionary  Ant,"  and  another  kind  which  he  calls  the  "  Negro 
Ant."  He  says  at  five  in  the  evening,  the  Amazons  leave  their  retreat, 
become  restless,  and  assemble  on  the  outside  j  they  all  move  in  a  curved  line  : 
their  number  increases  each  moment :  they  describe  greater  circles :  a  signal 

f  is  communicated,  as  they  pass  from  one  to  the  other,  striking  as  they  proceed 

with  their  antennae  and  foreheads  the  breasts  of  their  companions  :  theso  in 
their  turn  approcu)h  those  advancing,  and  conmiunicate  the  same  signal :  it 
ia  that  of  departure  i  the  column  becomes  organi8ed,advances  in  a  straight  line 
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over  the  turf,  and  removes  to  a  considerable  distance  :  there  is  no  commander 
in  chief :  every  ant  is  in  tarn  first,  seeking  to  bo  foremost,  and  a  small 
number  are  constantly  returning  to  the  rear,  by  which  means  probably  the 
movement  of  the  whole  army  is  governed."     The  close  observation  of  Eirby 
has  vividly  described  the  actnal  conflict,  which  he  compares  to  the  battles 
between  Rome  and  Carthage,  and  calls  a  MyrmidonomsMsthia.     "  The  armies 
meet  midway  between  their  hills,  and  there  join  battle :  thonsands  of  cham- 
pions of  all  the  popnlations  of  these  cities,  eqnal  in  nnmbers  to  mig!ity  empires, 
engage  in  single  combat,  and  seize  each  other  with  their  powerful  jaws  ;  a 
Btill  crater  number  are  eng^aged  on  both  sides  in  taking  prisoners :  the 
spot  where  the  battle  most  rages  is  about  two  or  three  square  feet   in 
dimensions ;  a  penetrating  odour  exhales  on  all  sides  :  numbers  of  ants  are 
lying  dead  covered  with  venom ;  others  composing  groups  and  chains,  are 
hooked  together  by  their  leg^    and  jaws,  and  drag  each  other  alternately  in 
contrary  directions :  these  groups  are  formed  gradually :    at  first  a  pair  of 
combatants  gprapple  with  each  other,  and  mutually  spirt  their  acid :  then 
closing  they  fall  |and  wrestle  in  the  dust :  if  their  strength  be  equal  they 
remain  there  immoveable  till  those  arrive  to  give  either  the  advantage : 
sometimes  both  are  succoured  at  the  same  time, 'and  sometimes  chains  of 
six,  eight,  or  ten,  are  all  hooked  together  and  struggle  pertinaciously  for  tho 
mastery :  these  combats  last  for  days." 

After  hearing  these  stories  of  blood  and  courage,  we  are  not  astonished  to 
hear  that  in  another  and  similar  point  the  ants  are  yet  nearer  to  human 
beings.  They  keep  slaves:  they,  like  ourselves,  have  enslaved  whole 
nations  :  but,  unlike  ourselves,  treat  them  with  humanity  and  consideiation  : 
these  slaves  are  ants  weaker  than  themselves :  after  one  of  the  bloody 
combats  just  related  they  take  their  prisoners  home,  keep  them  there,  prevent 
them  from  going  back  to  their  own  hills,  and  make  them  do  their  work  for 
them :  sometimes  instead  of  taking  the  adult  ants  prisoners,  they  march 
forth  on  a  plundering  expedition  to  a  neighbouring  hill  of  another  or  weaker 
kind  of  ant :  storm  it,  carry  off  the  larvsQ  or  caterpillars,  after  a  desperate 
resistance  on  the  part  of  the  besieged,  and  rear  them  up  in  their  own  nests 
to  perform  for  them  during  life  all  their  menial  labours.  These  proceedings 
are  just  like  the  doings  of  the  African  slave  dealers  early  in  this  century, 
who  would  g^  and  burn  down  defenceless  villages,  carry  off  the  young 
children,  and  bring  them  up  under  the  lash  in  some  American  plantation. 
It  is  a  well  ascertained  fact  that  these  two  kinds  of  ants  do  live  frequently 
together  in  tho  same  nest,  the  smaller  and  weaker  being  utterly  subservient 
to  tho  larger  and  stronger :  and  the  only  motive  for  this  tyranny  appears  to 
be  simple  laziness  on  the  part  of  the  masters  :  they  make  the  slaves  mend 
the  nest,  feed  them  and  their  young  as  well,  and  even  carry  them  about  on 
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their  backs :  in  return  for  whioh  the  slaves  reoeive  only  houseroom  in  the 
nests  of  their  conqnerors  :  it  may  be  noticed  that  the  ants  only  make  the 
nenters  slaves,  probably  beoanso  thej  can  get  most  work  out  of  them,  and 
also  thej  do  not  wish  for  the  trouble  of  rearing  their  slaves'  young,  but  yet 
far  from  treating  them  at  all  cruelly,  they  rather  respect  them  and  honour 
them,  than  not ;  for  without  their  slaves  they  would  be  quite  helpless,  for 
though  active  enough  when  fighting,  they  are  the  most  slothful  creatures 
possible  at  home  :  that  is  of  course  only  those  few  particular  kinds  of  ants 
that  enslave  others  :  most  species  are  industrious  enough. 

We  noticed  above  that  when  the  ants  set  out  on  their  march  against  a 
hostile  camp,  in  the  words  of  the  quotation,  **  a  signal  was  oommnuicated  as 
they  passed  from  one  to  another,  strikiug  as  they  proceed  with  their  ant- 
ennae and  foreheads  the  breasts  of  their  comrades  and  so  on ;  this  s'g^al  was 
that  of  departure." 

This  brings  us  to  one  of  their  most  curious  and  justly  celebrated  pecu- 
liarities, th$y  liavB  a  language  ;  it  is  certain  they  have  an  actual  language ; 
not  a  language  of  sounds,  like  ourselves,  and  like  dogs  and  cats  and  other 
animals  (who  certainly  can  talk  most  plainly  to  us,  if  anything  can,  though 
not  in  words)  ;  nor  yet  a  language  of  gestures  like  deaf  and  dumb  people, 
who  talk  on  their  fingers,  or  signal  posts  i  but  a  language  of  touch ;  and 
their  organs  of  touch  are  the  antennae  or  feelers,  whioh  stick  out  in  front 
of  their  heads ;  when  an  ant  wishes  to  be  fed,  it  approaches  another  ant 
laden  with  food  or  Aphis,  and  begins  to  play  very  gently  and  swiftly  with  the 
soft  silky  antennad  on  the  head  of  the  other,  which  immediately 
yields  the  hungry  one  his  dinner;  when  they  wish  to  feed  their  young 
larvss,  they  tap  their  heads  gently  with  the  same  organ,  and  te  1  them  to  open 
their  months;  and  I  believe  when  one  ant  greets  another,  after  a  long  absence, 
they  cross  antennae,  and  wave  them  up  and  down  repeatedly  like  Europeans 
shaking  hands,  or  Negroes  rubbing  noses.  And  about  these  antennae,  as  to 
their  office  and  nature,  the  wildest  and  most  diverse  themes  have  been 
formed ;  one  learned  philosopher  asserts  they  are  the  seat  of  tojoh ;  another 
that  of  hearing  ;  another  "a  kind  of  sixth  sense,"  unknown  to  us,  probably 
oombining  the  powers  of  touch,  hearing,  and  some  sort  of  subtle  nervous 
perception,  which  we  cannot  understand  :  ihis  last  supposition  appears  the 
most  probable,  but  is  very  vague  and  unsatisfactory ;  but  this  much  is  certain 
that  in  the  case  of  ants,  at  any  rate,  they  ar«3  used  for  some  kind  of  definite 
oommunioation ;  but  the  subject  is  very  obscure,  and  most  careful  scientific 
treatment  yet  is  needed  to  establish  any  general  laws. 

There  is  an  Eastern  story  often  mentioned  of  the  ant,  which  I  ought  to 
speak  of ;  it  is  analogous,  like  many  other  Oriental  tales,  to  one  very  familiar 
to  our  ears,  that  of  Bmoe  and  the  spider :  it  is  said  that  once  when  the  great 
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Conqaeror  of  Tartary,  Timoor)  was  flying  from  his  enemies,  he  had  to  take 
shelter  in  an  old  broken  down  hnt,  and  amused  himself  by  watohing  the  per* 
formanoe  of  an  ant,  which  was  trying  to  carry  a  gpraln  of  wheat  np  a  pole; 
he  ooanted  the  number  of  times  it  fell,  and  saw  it  drop  the  grain  69  times  ; 
at  the  seventieth  it  succeeded.  The  moral  of  this,  namely,  that  perseveranoe 
is  always  successful,  is  so  obyious,  that  one  is  tempted  to  think  this  story  was 
inventod  for  the  occasion  by  Dr.  Watts  or  Dr.  Franklin ;  but  at  all  events,  if  it 
is  not  true,  it  is  well  found,  as  the  Italians  say. 

We  have  now  tried  to  give  a  concise  account  of  the  nature,  oharaotor, 
habits  at  home  and  abroad,  intellectual,  moral,  social  and  physical  qualities 
of  ants  2  and  I  can  only  regret  that  I  haye  not  been  enabled  to  consult  the 
latest  work  on  the  subject ;  but  we  cannot  but  agree  that  if  by  many  humans 
was  shown  as  constantly  all  their  good  qualities  of  courage,  protection,  and 
self-sacrifice,  we  should  be  many  steps  nearer  the  Millennium.  To  wind  up 
as  customary  and  proper  a  paper  by  an  appropriate  poetical  quotation,  I 
will  fittingly  leare  oflf  with  the  words  of  the  great  poet,  who  did  not  disdain 
to  take  heed  of  the  minutest  creatures  of  the  earth,  as  well  as  the  "  Ethereal 
Yirtnes,"  concerning  the  ant,  or  as  he  calls  it 

"  The  parsimonious  emmet,  provident 

Of  future,  in  small  room  large  heart  enclosed, 

Pattern  of  just  equality,  perhaps. 

Hereafter,  joined  in  her  popular  tribes 

Of  Commonalty.'' 


ss 


WINTER   TERM,   1878. 


MEETING  HELD  THURSDAY,  October  17th,  1878. 


The  President  oommenced  bj  axmonncizig  that  the  Committee  had 
decided  upon  having  only  one  Beport  yearly,  and  then  exhibited  the 
following  donations : 

Two  Scientific  Beports  by  the  American  €k)Yemment. 

A  large  mass  of  the  Giant*s  Ganseway  by  Capt.  Atkins. 

A  collection  of  Sands  and  Fossils  from  Alam  Bay,  by  A.  Bowden-Smith. 

The  "  Onriosites  of  Nature  and  Art,"  by  W.  M.  H.  Milner. 

Elementary  Botany,  by  Sir  J.  Hooker,  by  W.  H.  M.  D'Urban. 

A  Boman  tile,  by  H.  D.  Bolleston. 

A  flint  arrowhead  from  Yorkshire,  by  B.  Ford,  Esq.,  (O.M.) 

A  Beport  of  the  Didwich  College  Society,  by  the  Society. 

Canaries  Eggs,  by  E.  B.  Berkeley. 

Collection  of  shells  from  Tahiti  and  the  Pacific,  by  B.  B.  Blaokbnme. 

"  Gnide  to  Uriconinm,"  by  N.  Masterman,  Esq. 

Yarions  coins  by  members  of  the  Society,  in  answer  to  an  appeal  by  W. 
H.  E.  Worship. 

A  paper  was  then  read  by  N.  Masterman,  Esq.,  on  "  ZJrtoontum,"  which 
led  to  some  remarks  from  T.  O.  Harding,  Esq.,  on  the  absenee  of  solid  stair- 
cases in  the  rains  of  old  Boman  towns. 

The  President  announced  that  W.  E.  Mnllins,  Esq.,  had  consented  to 
preside  oyer  the  Geological  Section. 

There  were  86  persons  present,  8  Honorary  Members,  20  Members,  and 
ISTiaitars. 


ROMAN  REMAINS  AT  URICONIUM  (SHROPSHIRE). 


The  old  Boman  town  of  Uriconiam  covered  a  large  space  of  ground  part 
of  which  is  now  occupied  by  the  Tillage  of  Wroxeter  near  Shrewsbury ;  and 
though  it  does  not  take  long  to  see  all  the  relics  which  have  been  brought  to 
light,  yet  there  is  enough  to  excite  a  great  deal  of  interest  and  to  make  one 
feel  quite  at  home  with  the  old  Bomans  and  their  ways.  I  shall  give  you 
first  a  short  account  of  the  fate  of  Boman  towns  in  Britain ;  then  some 
description  of  the  buildings  which  have  been  excavated ;  and  lastly  of  the 
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relics  preserved  in  the  Museum  of  Shrewsbury.  But  I  must  say  at  startiiig 
that  my  paper  is  only  a  very  short  abstract  of  a  most  interesting  little  goide 
book  to  the  rnins  which  I  hope  yon  will  read  for  yonrselyes.  I  shall  be 
happy  to  g^ve  a  copy  of  it  to  theMuseam,  it  is  very  small,  well  written,  and 
well  illustrated,  and  seems  to  throw  qnite  a  flood  of  light  on  the  old  state 
of  things. 

The  Romans,  we  know,  held  possession  of  this  island  for  400  years,  and 
I  think  we  are  apt  to  forget  or  overlook  the  length  of  this  occupation,  a 
period  equal  to  that  from  the  Norman  conquest  to  Henry  YII,  or  from  Henry 
YII  to  the  present  time  We  know  enough  of  their  wonderful  civilisation, 
their  engineering  powers,  and  the  vigour  of  their  administration,  to  be  sure 
that  the  towns  which  they  built  all  over  our  island  must  have  been  solid  and 
enduring  works,  worthy  for  their  sise  and  construction  to  be  compared  with 
many  cities  of  modem  times.  There  must  have  been  splendid  building^ 
public  and  private,  temples,  walls,  and  ramparts  built  with  the  same  solidity 
and  strength  which  has  enabled  them  in  other  countries  to  stand  the 
wear  and  tear  of  centuries,  and  our  first  feeling  will  be  one  of  surprise  at  the 
almost  total  disappearance  of  all  this  ancient  civilisation.  Here  and  there 
the  floor  and  part  of  the  walls  of  a  villa  may  be  disinterred,  a  handful  of  coins 
or  some  bits  of  pottery  unearthed  and  preserved  in  a  Museum,  little  left 
below  the  ground  and  less  above,  scanty  relics  of  such  a  long  occupation  and 
by  such  a  race.  Nor  is  the  mere  length  of  time  which  has  elapsed  sufficient 
to  account  for  this  wholesale  destruction,  though  more  than  1000  years  has 
passed  in  the  interval ;  for  we  have  many  relics  of  even  earlier  and  ruder 
times* 

It  is  interesting  to  trace  the  probable  history  of  the  decay  of  the  ancient 
towns. 

About  the  middle  of  the  6th  century  came  all  over  Europe  the  great 
irruption  of  the  barbsrians,  which  destroyed  the  Boman  Empire ;  the  imperial 
legions  were  withdrawn  from  the  distant  provinces  in  a  vain  attempt  to 
defend  the  Capital ;  and  they  left  their  subjects  a  defenceless  prey  to  the 
wild  tribes  which  overran  and  destroyed  the  civilisation  like  a  great  flood 
pouring  over  fertile  lands*  Britain  at  this  time  was  covered  with  flourishing 
towns  enjoying  good  municipal  government  and  remarkable  for  their 
iiidependent  spirit  and  jealous  rivalry  to  one  another.  But  with  their 
civilization  the  Bomans  had  introduced  an  effeminate  habit  in  the  islanders 
who  had  once  resisted  them  so  boldly,  a  theory  had  grown  up  that  the 
legions  should  defend  the  province  and  the  towns  defend  themselves  ;  the 
latter  accustomed  to  look  to  Borne  for  help  were  powerless  to  save  them- 
selves ;  while  their  constant  strife  made  it  still  more  impossible  for  'them  to 
combine  against  a  common  enemy.    It  is  probable  that  Uriconium  and  other 
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towns  on  the  Welsh  border  perished  in  the  period  of  confusion  before  the 
Saxon  Conqnest  when  the  Britons  made  that  piteons  appeal  to  Borne  called 
the  (Groans  of  the  Britons — "  The  barbarians  drive  as  into  the  sea ;  the  sea 
driyes  ns  back  on  the  barbarians  and  we  have  onlj  the  choice  left  ns  of 
perishing  by  the  sword  or  by  the  waves/' — ^After  this  the  Saxons,  either 
invited  by  the  natives  or  induced  by  the  defenceless  state  of  the  country 
began  their  gradaal  immigration  which  lasted  for  a  century  and  a  half,  and 
during  which  these  heathen  savages  seem  to  have  taken  a  delight  in  destroy- 
ing all  the  relics  of  a  civilisation  which  they  were  quite  unable  to  appreciate. 
On  the  capture  of  one  of  these  towns  whether  by  Picts  or  Saxons,  the  in- 
habitants were  either  massacred  or  seized  as  slaves ;  the  more  attractive 
articles  were  carried  ott  as  booty  ;  and  torches  applied  to  the  walls,  the  fire 
took  effect  on  the  woodwork,  but  the  masonry  was  too  strong  to  be  destroyed 
by  any  hasty  process,  and  for  several  centuries  the  town  was  left  standing  a 
mass  of  blackened  walls  much  like  the  pictures  one  sees  of  Pompeii  or 
Herculaneum. 

Several  causes  now  combined  to  preserve  them  from  further  injury. 
The  population  of  the  whole  county  was  greatly  reduced,  the  ruins  became 
overgrown  with  shrubs  and  offered  a  shelter  to  wild  beasts,  the  superstitious 
feeling^  of  the  Saxons  peopled  them  with  evil  spirits  and  even  throughout 
the  middle  ages  it  was  the  custom  to  mutilate  any  images  or  inscriptions 
that  might  be  found,  to  destroy  the  charm  they  were  supposed  to  possess. 
All  kinds  of  strange  legends  grew  up  concerning  the  ruins,  [one  of  which  is 
mentioned  in  the  guide,  probably  referring  to  Uriconinm.  Meanwhile  the 
floors  and  the  lower  parts  of  the  walls  became  covered  with  a  depth  of 
several  feet  of  soil,  owing  in  the  first  instance  to  the  rubbish  which  fell  in 
when  the  town  was  destroyed  ;  this  was  helped  by  the  growth  of  vegetation 
and  the  particles  of  dust  in  the  air  were  caught  by  the  walls  ;  how  quickly  a 
depth  of  soil  will  accumulate  in  this  way  has  been  proved  in  the  case  of  the 
monasteries  which  were  only  destroyed  in  the  reign  of  Henry  YIII,  yet  their 
floors  have  been  buried  in  some  place  to  a  considerable  depth. 

As  late  then  as  the  12th  century,  it  seems  that  England  was  covered 
with  the  remains  of  Roman  houses  and  villas,  just  as  they  are  still  to  be  seen 
in  Africa.  But  a  more  destructive  influence  now  began  to  work  $  by  this 
time  the  Church  had  in  some  degree  outgfrown  the  former  superstitions  i  the 
spell  which  had  protected  the  ruins  was  broken,  and  they  became  the  com* 
mon  quarries  from  which  stones^  were  taken  for  monasteries,  churches,  and 
buildings  of  all  kinds ;  and  traces  of  this  are  still  to  bo  found  in  many  ancient 
walls,  amongst  others  in  the  church  at  Wroxeter.  All  that  stood  above  the 
ground  was  thus-  destroyed  and  cleared  away,  and  we  have  left  only  what 
was  below  the  luxf  ace  which  had  been  raised  during  the  previous  [centurieSi 
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namelj}  the  walla  to  tha  height  of  8  or  4  ft,  and  the  original  payemenis 
strewn  with  the  tiles  of  the  roofing  and  other  less  perishable  articles  which 
fell  in  at  the  time  of  the  original  conflagration  and  became  covered .  bj  this 
accnmnlation  of  soil. 

Bnt  eyen  this  was  not  left  nndistarbed  for  a  new  form  of  superstition  led 
to  the  belief  in  hidden  treasures  which  were  sought  by  digging,  often  with 
the  help  of  a  Magician  to  point  out  the  right  spot,  and  thus  in  many  oases  paye- 
ments  as  well  as  walls  were  broken  up.  A  record  in  the  case  of  Wroxeter 
mentions  the  arresb  of  certain  persons  who  were  found  digging  with  this 
intent  in  the  property  of  their  feudal  lord.  A  later  cause  of  ruin  and  probably 
the  most  destruoiye  of  all  was  modem  drainage  and  agricultural  improyements, 
— the  injury  has  been  less  at  Urioonium  than  in  other  places,  but  eyen  here 
only  a  small  portion  of  the  ruins  can  be  left  exposed  as  the  site  of  the  town 
coyered  a  yery  wide  area  of  yaluable  ground. 

Of  the  buildings  at  Urioonium,  the  most  striking  and  the  only  one  which 
rises  aboye  the  ground  is  the  "  old  wall "  a  splendid  piece  of  masonry  72  feet 
long,  more  than  20  high  and  three  feet  thick — and  it  seems  strange  that  one 
relic  should  have  been  left  of  so  great  size  where  so  much  was  destroyed — 
These  toalls  were  built  in  a  yery  solid  fashion,  by  raising  facings  of  stone  and 
filling  the  space  between  with  rubble  and  hot  cement  which  in  course  of  time 
became  eyen  harder  than  the  rest  forming  a  sort  of  concrete,  which  when 
it  gaye  way,  fell  off  in  blocks  like  solid  rook.  A  peculiar  feature  in  Roman 
walls  and  one  which  distinguishes  them  at  once  from  other  masonry  is  the 
habit  of  laying  courses  of  red  tiles  which  run  along  them  in  horizontal  lines 
at  interyals  of  a  few  feet — these  tiles  are  about  a  foot  square,  and  seem  to 
haye  been  used  originally  as  *' bonding-courses  "  to  bind  the  masonry  together 
—but  the  practice  seems  to  have  been  kept  up  for  ornament  in  many  places 
where  they  would  not  answer  this  purpose  as  they  do  not  always  run  through 
the  whole  thickness  of  the  wall—In  the  same  way  we  often  see  wooden 
beams  running  through  the  brick  walls  of  cottages,  a  style  which  is  supposed 
to  date  from  the  time  when  it  was  thought  that  brickwork  would  not  stand 
without  some  such  support,  bnt  which  is  still  kept  up  in  many  parts  of  the 
country  from  its  picturesque  appearance. 

It  was  close  te  this  great  wall  that  the  most  interesting  disooyeries  were 
made.  A  space  of  two  acres  on  one  side  of  it  is  now  exposed  and  contains 
many  rooms  which  probably  belonged  to  the  public  baths  of  the  city — on  the 
other  side  tbe  foundations  of  a  great  building  were  unearthed  which  was 
decided  to  be  the  hasiUca  or  town*  hall — (these  town>halls  were  the  models 
for  the  earliest  mediesyal  churches)— this  part  of  the  ruin  has  since  been 
ooyered  again  as  the  soil  was  rich  and  needed  for  the  plough. 
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The  wall  in  spite  of  its  height  and  thickness  was  only  one  wall  of  a  row 
of  hoas3S  for  we  fiad  that  a  regalation  thioknesa  of  three  feet  was  required 
ereu  for  partitions  between  the  bai'dings — probably  as  a  precaution  against 
the  spread  of  fires  in  these  densely  crowded  streets. 

The  rooms  were  almost  always  on  the  groond-floor,  as  no  traces  of  a 
staircase  have  ever  been  found  in  Britain,  thoughjsome  may  have  been  reached 
by  a  ladder  from  without — seyeral  of  the  rooms  had  pavements  either 
tesselated  (that  is,  covered  with  small  square  stones  set  in  cement  and 
arranged  in  a  pattern  like  mosaic  work)  or  with  small  tiles  fitted  together 
in  herring-bone  fashion. 

Some  of  the  rooms  were  heated  by  the  peculiar  Boman  arrangement^ 
They  are  called  hypocavats  a  Greek  word  meaning  "  heated  from  below" 
because  fires  were  not  lighted  in  the  rooms  but  underneath  them  in  the 
following  manner.    The  floor  of  the  room  was  of  cement  8  inches  thick  and 
rested  on  pillars  which  raised  it  8  feet  or  so  abore  the  ground — these  pillars 
(of  which  120  were  found  for  one  room),  were  made  either  of  single  stones 
(as   at  Chester)   or  more  commonly    of    small    square    tiles   placed    one 
above  the  other.      The    space   between  the    gpround    and    the  floor  was 
heated  by  a  furnace  and  there  were  often  hollow  tiles  in  the  side  walls  to 
convey  the  hot  air  upwards  and  worm  the  room  above.    Ashes  of  coal  and 
wood  were  found  which  had  been  used  to  light  the  furnace,  and  it  was  in  one 
of  these  underground  chambeis  that  the  most  interesting  of  all  the  discoveries 
was  made.    I  mentioned  that  this  town,  like  so  many  others,  was  sacked  and 
destroyed  by  barbarians,  and  of  this  many  proofs  were  found, — ^in  the  pro- 
miscuous way  in  which  articles  of  all  kinds  had  been  scattered  about, — the 
discovery  of  five  skeletons  in  one  place, — that  of  a  child  in  another, — and  a 
great  heap  of  human  bones  elsewhere,  and  this,  though  so  small  a  part  of  the 
city,  has  been  excavated ;  but  the  most  remarkable  case  of  all  was  that  of  two 
women  and  a  man  who  had  crept  into  one  of  these  chambers  under  the  floor 
for  shelter ;  their  skeletons  were  found  lying  at  the  furthest  end  where  they 
had  either  been  suffocated  or  buried  alive  by  the  falling  ruins.     ^'  Near  the 
old  man  lay  a  little  heap  of  Boman  coins,  in  such  a  manner  as  to  show  that 
they  must  have  been  contained  in  a  confined  receptacle,  and  a  number  of 
small  iron  nails  scattered  among  them,  with  traces  of  decomposed  wood, 
prove  that  this  was  a  little  box,  or  coffer.     The  remains  of  the  wood  are  still 
attached  to  two  or  three  of  the  coins.  We  are  justified  from  all  these  circum- 
stances in  concluding  that  in  the  midst  of  the  massacre  of  Roman  Uriconium, 
these  three  persons — perhaps  an  old  man  and  two  terrified  women — ^had 
sought  to  conceal  themselves  by  creeping  into  the  hypocaust ;  and  perhaps 
they  were  suffocated  there,  or,  when  the  house  was  delivered  to  the  flames, 
the  falling  rubbish  may  hare  blocked  up  the  outlet  so  as  to  make  it  impossible 
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for  them  to  escape.    It  is  not  likelj  that  they  would  have  been  followed  into 
such  a  place  as  this  hjpooanst.'* 

The  coins  in  this  case  were  132  in  nnmber,  made  of  copper  and  freshlj 
ont,  and,  like  most  of  the  very  large  namber  fonnd  at  Uriooniam,  were 
stamped  with  the  heads  of  the  Constantine  family,  showing  that  the  town 
must  have  been  destroyed  at  the  latest  period  before  the  Saxon  conqnest ;  it 
is  an  interesting  fact  that  the  earliest  Saxon  coins  were  copied  from  those  of 
this  same  family. 

The  method  of  roofing  these  honset  is  two-fold^some  were  corered  with 
flat  stones  of  long  hexagonal  shape  fastened  to  woodwork  like  onr  slatea  by  a 
nail  passing  through  a  hole  in  the  npper  end,  and  in  some  oases  the  nail  was 
fonnd  in  the  hole.  Bvt  the  commoner  and  more  ing^ions  plan  was  by  means 
of  large  square  tiles  with  the  edges  on  two  sides  tnmed  np  or  "  flanged'* — 
these  were  laid  side  by  side  with  the  flanged  edges  upward  and  a  curved  tile 
like  a  half  pipe  fitted  over  the  joint  and  served  the  double  purpose  of  con- 
necting the  flat  tiles  and  protecting  the  crack  between  them.  The  same 
device  is  found  in  Saxon  pictures.  I  do  not  know  if  it  is  common  now,  but  I 
have  since  seen  a  house  at  Malvern  roofed  exactly  in  this  way  and  it  is  said 
to  be  common  in  Yorkshire. 

The  walls  were  plastered  internally  with  cement  on  which  were  paintings 
in  fresco,  the  colours  laid  on  when  the  cement  was  wet,  and  some  at  least 
were  plastered  on  the  outside  as  well  and  painted  with  stripes  of  red  and 
yellow. 

It  seems  almost  certain  that  the  rooms  were  lighted  by  windows  of  glass, 
a  fact  which  had  been  doubted  before  these  discoveries  were  made,  for  in 
course  of  the  excavations  great  quantities  of  fine  window  glass  were  found 
strewn  about  the  floors,  which  is  too  thick  and  flat  to  have  been  used  for 
any  other  purpose,  and  it  is  strange  to  read  in  Hallam's  "  Middle  Ages  "  that 
this  use  of  glass  (for  windows)  was  rediscovered  in  the  14th  century,  while 
the  Bomans  fully  understood  it  so  long  before.  I  have  here  two  bits  of  this 
material  marked  with  the  prismatic  colours  which  are  so  fashionable  now, 
and  there  are  in  the  Shrewsbury  Museum  several  specimens  of  bowls  like  a 
finger-glass  and  a  decanter.  The  windows  wf^re  perhaps  usually  sky-lights, 
as  some  of  the  rooms  can  have  been  lighted  in  no  other  way,  but  the  walls 
are  not  high  enough  to  show  whether  this  was  the  case  throughout. 

I  now  come  to  the  relics  of  articles  found  in  the  rooms,  and  of  these  the 
most  interesting  is  the  pottery.  Five  kinds  have  been  discovered  at  Uriconinm, 
and  I  am  able  to  put  before  you  specimens  of  each  which  wore  given  to  mo  by 
the  keeper  of  the  Museum. 

1. — The  Samian  is  the  finest  kind  of  ware,  so  called  from  its  having  been 
first  made  at  Samos.     It  is  beautifully  glazed— like  red  sealing-wax    in 
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colour,  and  generally  om€unented  with  patterns  and  fignree.  It  was  also 
proverbial  for  brittleness  and  many  of  the  specimens  found  at  Uriooninm  had 
been  broken  and  mended  again  with  metal  rivets.  This  ware  was  probably 
imported  from  the  bonks  of  the  BhinOi  where  potteries  have  been  f onnd. 

2  and  3. — Next  we  have  tioo  kinds  of  local  wwre,  which  are  called  Bomano- 
Salopian,  as  they  are  both  Bomanj  and  both  made  in  Shropshire.  These  are 
the  most  interesting  to  the  antiquarian  because  they  were  first  discovered 
here.  They  are  very  different  in  appearance,  the  one  being  white  and  made 
from  what  is  called  Broseley  Clay ;  the  other  red,  and  mnoh  Uke  the  material 
of  a  common  flowerpot.  One  of  the  red  bits  formed  part  of  a  mortarinm, 
which  was  nsed  for  ponnding  grain  and  snch  things  for  cookery,  and  the 
inner  side  is  covered  with  little  bits  of  hard  stone  to  help  in  the  prooess. 

4  and  6. — Lastly  we  have  two  hinds  of  dark  ware  (blue  and  black)  which 
owes  its  colour  to  imperfect  baking  in  what  is  called  a  **  smother-kiln," — the 
air  being  excluded,  and  the  heat  not  powerful  enough  to  bake  the  clay 
thoroughly,  it  retains  enough  carbonaceous  matter  to  give  it  a  dark  colour. 
The  bluer  kind,  marked  Upchurch  Ware  is  thick,  rough,  and  strong,  and  came 
from  a  place  in  the  Medway  in  Kent.  The  blacker  is  much  more  de- 
licate, and  was  often  ornamented  by  paintings  laid  on  in  white  colour. 
It  is  marked  Durohrivianf  and  was  made  at  the  potteries  at  Castor 
or  Durobrivao  in  Northampton. 

Of  articles  for  personal  use.  HairpiM  were  very  oommoni  mostly 
of  bone,  some  of  bronze.  The  Roman  ladies  rolled  their  hair  into  a 
knot  behind  the  head,  and  thrust  a  pin  through  to  keep  it  from  falling 
down :  the  pins  being  three  inches  long  and  thickest  in  the  middle 
to  prevent  them  from  slipping  out.  Some  of  them  bore  traces  of  having 
been  saturated  with  oil  which  shows  that  fashion  to  have  been  in  use. 
Several>i&uZ<B  or  brooches  to  fasten  the  mantle  were  found.  Also  buttons, 
rings,  bracelets,  beads,  keys,  knives,  needles,  and  combs. 

The  form  of  the  Romoun  hand-lamp  is  well-known,  being  one  of  the 
commonest  of  Boman  relics :  it  was  like  a  small  rather  flat  teapot  with  a 
spout  at  one  end  for  the  wick,  and  a  handle  at  the  other  by  which  it  was 
carried  about  as  we  carry  a  bedroom  candle,  and  if  the  light  was  dim  and 
the  oil  troublesome,  stiU  it  must  have  been  a  handy  little  thing  from  its  small 
sixe.  It  was  of  course  necessary  to  have  a  supply  of  oil  ready  to  keep  it 
burning,  which  is  alluded  to  in  the  parable  of  the  ten  virgins. 

Other  useful  articles  must  be  mentioned  rapidly — such  as  two  mirrors 
(specula)  made  of  polished  steel;  an  artists'  pdllette}  a  steeUya/rd  and 
weights,  marked  with  Boman  numerals ;  styli  or  pointed  instruments  of 
bronze  or  iron,  for  writing  on  wax  tables  :  spear-heads ;  a  strigil  or  scraper ; 
and  part  of  an  iron  horse'Shoe :   the  latter,  if  it  were  not  rather  doubtful. 
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would  bo  of  great  interest,  as  it  has  been  supposed  that  the  art  of  shoeing 
horses  was  a  later  invention  with  which  the  Bomans  were  not  acqaainted. 
We  know  from  snch  words  as  ^'  sonipes  "  and  "  comipes  "  that  one  of  the 
chief  points  in  a  horse  was  the  firmness  of  his  hoofs :  and  there  have  been 
letters  in  the  newspapers  a  few  weeks  ago,  attempting  to  persnade  the 
present  generation  to  drop  the  practise,  which  is  said  to  injure  rather  than 
protect  the  hoof. 

One  of  the  most  onrions  things  was  a  medieine-stawp  to  be  used  for 
marking  bottles  or  packets  of  a  patent  medicine  called  dialehanum  or  salve 
for  the  eyes,  which  organs  seem  to  have  often  needed  medical  treatment  in 
those  days,  whether  from  the  defective  light  of  oil-lamps  or  from  other 
causes.  Here  is  the  inscription  with  the  name  of  the  old  doctor  and  his  drug, 
the  capital  letters  being  those  on  the  stamp  and  the  rest  supplied  to  complete 
the  words.  ^' The  most  curious,  however,  of  these  miscellaneous  objects  is 
a  medicine  stamp,  intended  to  mark  packets  or  bottles  of  what,  in  modem 
times,  would  be  caJled  patent  medicines.  A  certain  number  of  these  Boman 
medicine  stamps  have  been  found  in  Britain  and  on  the  Continent,  and  they 
are  all,  like  this  stamp,  found  at  Wroxeter,  for  salves  or  washes  for  the  eyes, 
diseases  of  the  eyes  having  been  apparently  very  common  among  the 
inhabitants  of  the  western  provinces  of  the  Boman  empire.  The  Wroxeter 
stamp  intended  for  a  coUyrium  or  salve  for  the  eyes,  called  ddaleibanum  or 
diaUha/wum,  gives  us  in  all  probability  the  name  of  a  physician  resident  in 
TJriconium.  The  inscription  may  be  read  as  follows,  filling  up  the  abbrevia- 
tions : — iiBerii  CLaudii  Medici  DiALiBAnum  ad  omns  Yvrium  oculorum  sz  ovo, 
i.e.,  the  dialebanum  of  Tiberius  Claudius  the  physician,  for  all  complaints  of 
the  eyes  to  be  used  with  egg,*' 

Of  animal  remains  several  are  specially  worthy  of  notice.  I  have  said 
something  about  human  bones  above,  but  the  most  remarkable  fact  was  the 
discovery  of  no  less  than  eleven  miS'Shapen  skuUs.  They  are  very  long,  and 
in  some  cases  one  eye  is  in  advance  of  the  other,  and  the  whole  face  on  a 
slant :  at  first  it  was  supposed  that  they  must  have  belonged  to  a  family 
which  enjoyed  this  unenviable  deformity ;  but  it  has  now  been  determined 
that  the  shape  is  due  to  the  pressure  of  the  earth  aided  by  the  action  of 
certain  acids  which  are  always  found  in  vegetable  mould. 

Oyster  shells  occur  in  great  number,  a  product  for  which  we  know  i;hat 
Britain  was  famous.  Also  bones  of  the  wild  boor,  roe,  and  red-deer,  which 
have  since  become  extinct  in  those  parts  at  least  of  England ;  and  what  is 
still  more  interesting,  the  remains  of  two  kinds  of  animal  which  have  now 
ceased  to  exist  in  the  world  at  all,  and  are  only  to  be  found  in  peat-bogs  or 
caves.    One  is  a  kind  of  elk  allied  to  the  extinct  Irish  elk.    The  other,  the 
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hot  hngifrons  or  long-faced  ox,  sometimes  called  the  "  Celtic  short-horn/'* 
and  named  from  the  great  length  of  the  skull  from  the  top  of  the  head  to  the 
nose. 

The  sknlls  fonnd  at  Uriconinm  bore  the  marks  of  a  bntoher*s  axe  in  the 
centre  of  the  forehead. 

■ 

*  The  reg^ilar  cattle  of  Celts,  supplanted  by  a  new  beast  which  came  in 
with  the  Saxons,  andsnryiying  in  small  Welsh  and  Scotch  breeds. 


MEETING  HELD  THURSDAY,  October  24th,  1878. 


This  was  an  extra  meeting,  held  for  the  purpose  of  enabling  G.  H. 
Dawson,  Esq,,  O.M.,  to  gire  a  discourse  on  *'  Field  Sports,  their  morality, 
and  their  connection  with  the  stady  of  Natural  History."  This  was 
followed  by  some  remarks  from  the  President  and  the  Hon.  Sec. 

There  were  43  persons  present,  2  Honorary  Members,  20  Members,  and 
21  yisitors. 


MEETING  HELD  THURSDAY,  October  31st,  1878. 


The  President  commenced  by  announcing  the  following  donations : 

Proceedings  of  the  Watford  N.H.S.,  voL  i,  part  10,  and  toI.  ii,  part  1, 
by  the  Society. 

Vol.  X  of  the  transactions  of  the  New  Zealand  Institute,  by  the  New 
Zealand  Goyemment. 

Some  pieces  of  the  fungus  {Scleroderma  vulgare)  were  shown  by  Clayton, 
and  a  piece  of  Holly  in  flower,  by  E.  G.  WaddiloTe,  and  the  President  com- 
mented on  the  fact  that  the  Bey.  J.  Sowerby  had  discoyered  nearly  800 
plants  in  flower  around  Marlborough  during  the  month. 

H.  M.  Elder  read  a  paper  on  Gktilium,  which  was  followed  by  some 
yery  interesting  remarks  and  explanations  by  T.  O.  Harding,  Esq. 

The  electrical  apparatus  made  by  H.  M.  Elder  for  the  Stanton  Prize,  was 
exhibited  and  explained  by  G.  F.  Bodwell,  Esq. 

There  were  49  persons  present,  4  Honorary  Members,  20  Members  and 
SSyiaitors. 
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GALLIUM. 


On  the  27th  of  Augnat,  1876,  M.  Leooq  de  BoiBbaudran,  a  well  known 
French  Chemist,  was  examining  the  Bpectrnm  of  a  Zino  blende  ore,  that  had 
been  sent  him  by  the  Yielle  Montague  Mining  Company,  from  their  works 
at  Pierre-fitte,  in  the  Valley  of  Arg^les,  Pyrenees.  He  noticed  two  new  lines 
in  the  bine  end  of  the  speotram,  that  he  thonght  were  well  enoagh  marked, 
to  show  the  presence  of  a  new  element,  which  turned  oat  to  be  QalUum. 

It  seems  extraordinary  at  first  sight  that  an  instrament  like  the 
Spectroseope  should  be  capable  of  detecting  the  'presence  of  bodies  in  a 
mixture  or  compound ;  I  will  try  and  shew  as  shortly  as  I  can  how  it  is. 

Every  body  has  held  a  prism  up  to  his  eye,  and  has  seen  the  rainbow 
colours  that  it  shows,  well,  it  is  those  rainbow  ooloars  that  tell,  in  a  spectro- 
scope,  of  the  composition  of  bodies.  First,  let  us  see  what  happens  in  the 
instrument.  At  one  end  is  a  narrow  slit  between  two  jaws,  6r  knife  edges 
of  brass,  which  can  be  set  to  any  required  width  by  a  sorew  at  the  side. 
Light  passes  through  this  to  a  lens,  by  whici  the  rays  are  made  parallel, 
and  then  to  a  prism,  where  it  is  refracted  or  bent  aside  by  the  glass,  and  if 
it  is  white  light,  it  is  broken  up  into  a  long  stripe,  containing,  not  white  light, 
but  all  the  colours  of  the  rainbow  from  red  to  violet. 

The  light,  after  passing  the  prism,  goes  down  a  telescope  on  the  other 
side,  and  is  magnified  by  lenses,  from  which  it  passes  to  the  eye-piece  of  the 
telescope. 

The  principle  according  to  which  a  prism  acts  is  not  at  all  hard  to 
master. 

Imagine  a  line  of  men  walking  along  on  smooth  ground,  but  obliqnel/ 
towards  some  rougher  ground.  They  will  go  straight  on,  keeping  a  straight 
line  till  the  first  man  steps  on  the  rough,  but  then  he  will  have  to  take  shorter 
.  steps,  and  if  he  takes  the  same  number  of  steps  will  lag  behind  the  rest  a 
little  and  walk  slower,  and  the  line  will  be  broken.  By  the  time  the  whole 
line  is  on  the  rough,  it  will  have  turned  a  little  and  be  marching  in  a  direction 
inclined  to  the  first,  and  the  line  will  be  found  by  the  time  it  is  across  the 
rough,  to  have  lagged  a  little  behind  the  position  it  ought  to  have  come 
out  at. 

Now  suppose  the  line  to  be  made  up  of  men  who  are  not  keeping  step, 
but  some  stepping  shorter,  and  therefore  faster  than  others,  since  they  keep 
an  unbroken  line. 

When  these  come  to  the  rough  ground,  since  each  will  have  his  step 
shortened  by  the  same  amount,  those  who  step  fastest  will  have  the  pieoe 
taken  off  of tenest^  and  wil  lag  furthest  behind,  and  so  when  the  line  is  on 


the  nmgfa  ground,  it  will  no  longer  be  an  nnbroken  line  but  the  men  who 
step  fast  will  be  left  behind  those  who  step  slowly. 

White  light  is  jnst  like  this  line  of  men,  the  red  rajs  being  the  slow  step- 
ping ones,  the  violet  rays  the  qniok  stepping  ones,  so  when  white  light  goes  into 
a  glass  prism,  the  violet  is  bent  more  to  one  side  than  the  red,  and  oomes  ont 
separated  from  the  red. 

In  pnre  white  light  the  streak  that  appears  is  perfeotlj  oontinnons,  bnt 
in  lights  of  other  oolonrs  parts  are  left  ont,  and  in  some  oases,  where  light 
is  very  pnre,  as  when  a  flame  is  tinged  with  salt,  a  single  narrow  line  of  light 
is  the  result. 

Every  snbstanoe,  when  heated  in  the  gaseons  form,  throws  ont  a  light 
that  oan  be  resolved  into  a  speotmm,  oonsisting  of  one  or  more  bright  lines 
of  this  sort. 

For  instance  if  a  wire  dipped  in  a  sulntion  of  common  salt  (Sodinm  Chlo- 
ride) be  held  in  a  spirit  lamp  flame,  or  Bansen  flame,  a  yellow  oolonr  appears, 
which  on  examination  with  the  speetrosoope,  resolves  itself  into  two  brilliant 
yellow  lines,  so  close  that  it  requires  a  high  power  to  separate  them.  A 
still  better  way,  though,  is  to  pita  few  drops  of  the  solution  of  the  sub- 
stance to  be  examined  in  a  small  test  tube,  with  a  platinum  wire  fused 
through  the  bottom,  and  to  pass  an  electric  spark  through  it^  by  means  of 
this  wire  and  another  which  nearly  touches  the  solution  from  above. 

If  the  spectroscope  be  applied  to  this  spark  a  very  bright  and  well 
marlied  spectrum  is  seen. 

Since  every  metal  has  its  own  peculiar  set  of  bright  lines,  a  skilful 
observer  who  knows  these  lines  well,  will  at  once  notice  any  new  one  which 
appears  in  the  field  of  view ;  and  this  is  what  M.  Leooq  de  Boisbaudran  did. 
lie  saw  two  bine  lines  that  he  did  not  recognise,  and  so  concluded  that 
there  was  some  new  metal  present  in  his  tube  ;  this  new  metal  he  called 
QalUum  in  honour  of  his  country,  and  then  set  to  work  to  hunt  for  it  by 
chemical  means. 

Qallium  is  the  fifth  metal  that  has  been  discovered  by  this  method. 

Bunsen  and  Kirofaoff  head  the  list  with  Gaesium  and  Rubidium,  which 
they  found  in  1859.  In  1857  Mr.  Crook  es  found  Thallium,  and  in  1863  Eeioh 
and  Bichter,  Indium. 

Ton  may  imagine  the  delicacy  of  this  beautiful  method  of  analysis, 
from  the  faat  that  .^^^^^-^^j^  (000000  i)  of  a  grain  of  salt  has  been  detected 

by  it. 

On  December  6th,  1876,  M.  Wnrtz  laid  the  discovery  of  the  metal 
Gallium  before  the  Academic  des  Sciences  at  Paris,  and  exhibited  a  specimen 

weighing  about  -y^rth  of  a  grain. 
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This  ■mall  quantity  had  been  obtained  by  H.  Leooq  de  Boiabandran 
himself,  ont  of  an  immense  quantity  of  blende,  by  isolating  the  Sulphate  of 
Qallium,  in  a  way  I  will  explain  presently,  and  decomposing  it  by  electricity 
between  two  platinnm  plates,  to  do  which  he  dissolved  it  in  weak  ammonia 
water.  It  took  5  hoars  and  40  minntes  to  deposit,  and  then  was  taken  off 
the  platinnm  by  plang^ng  the  plate  into  cold  water  and  bending  it. 

It  was  found  to  be  a  bluish  white  metal,  not  polished  by  rubbing,  but  if 
pressed  by  an  agate  burnisher,  it  took  a  metallic  lustre,  something  like 
platinum  or  silyer.  Latterly  the  study  and  extraction  of  the  metal  has  been 
taken  up  by  M.  Jungfleisoh,  the  Professor  of  chemistry  at  the  "Scole 
oentrale  de  Pharmacie  "  at  Paris :  and  it  was  from  him  that  I  had  this 
description  of  it,  and  its  properties. 

I  went  to  the  School  and  asked  the  porter  if  I  could  see  or  hear  anything 
about  Oallium  there,  as  I  had  heard  that  it  was  there  they  extracted  and 
studied  it.  He  said  that  if  I  would  go  to  their  Laboratory,  and  see  Prof. 
Jungfleisch,  he  would  shew  mo  the  whole  process.  So  I  went,  and,  after 
waiting  some  twenty  minutes,  the  Professor  came  in  :  I  asked  him  if  he 
would  be  so  good  as  to  show  me  his  metal,  whereupon  he  immediately  offered 
to  explain  everything  connected  with  it. 

Ho  told  me  first  of  some  of  its  properties,  which  are  vezy  remarkable,  as 
shewing  it  to  be  a  connecting  link  between  certain  other  metals ;  for  instance, 
it  is  connected  with  sine,  by  its  atomic  weight,  which  is  68,  or  very  nearly 
equal  to  that  of  zinc,  which  is  65.  Its  salts  too  are  white,  another  relation 
with  zinc,  for  zinc  salts  are  white.  The  density  and  atomicity,  on  the  other 
hand,  connect  it  with  Aluminium  and  Indium  by  a  relation  fulfilled  by  its 
atomic  weight  as  well. 

The  atomicity  of  GaUium  is  what  is  called  by  Miller  "  pseudo- tetrad," 
which  means  that,   in  its  power  of  combining  with  other  bodies  it  may  be 

written  thus  :— 

I 
— Ga— 

I 

Where  the  four  arms  mean,  that  it  has  the  power  of  saturating  the  affinity 

of  four  atoms,  or  that  it  reaches  out  four  hands  with  which  to  take  hold  of 
other  bodies. 

But  yet  on  looking  at  the  "empirical"  formula  of  one  of  its  com- 
pounds, it  seems  to  only  reach  out  three  hands,  for  its  Chloride  is  Ga2  Cls,  its 
oxide  Ga2  Os,  and  the  same  with  its  other  salts.  But  these  shew  the  true 
tetrad  form  of  the  atom  when  written  graphically,  thus  :— « 

01    01 

I       i 
Ol^Ga— Ga— 01=Ga2  Ole 

I 


i 


1    01 
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Jut  like  the  oUoiide  of  Alaminmm. 

01    01 

I       I 
01—  Al— Al-01=Ala  Cl8 

I       I 
01    01 

In  oonseqaenoe  of  this  we  sluJl  see  that  it  has  the  power  of  forming,  and 
does  form,  an  Alun. 

The  connection  in  Density,  Bpeoifio  Grayitj,  and  Atomic  weight  will 
best  be  seen  in  a  tabnlar  form. 

By  Density  or  Specific  Ghravity  of  a  snbstance  is  meant  the  relation  of 
its  weight  to  the  weight  of  an  equal  bulk  of  water,  thus  if  a  cubic  foot  of  any 
substance  weighs,  say,  three  times  as  much  as  a  cubic  foot  of  water,  the 
Dmmty  of  that  substance  is  8. 

By  Atomic  weight  is  meant  the  weight  of  one  atom  of  the  body  com- 
pared with  one  atom  of  Hydrogen. 

The  following  table  shews  the  relations  of  GhJlium  to  Aluminium  and 
Indium  in  Density  and  Atomic  weight.  In  the  third  column  is  put  the 
Arithmetic  Mean,  «.«.,  half  the  sum  of  the  numbers  in  the  first  two. 

^nminium.        Indium.  Arith.  Mean.  Gallium* 

Density  2.6  7.4  6.0  4.7 

Atomic  Weight...  27.6  118.4  70.4  68 

This  numerical  relation  between  bodies  is  one  constantly  feund  in 
chemistry,  for  instance.  Lithium,  Sodium,  and  Potassium,  have  their  Atomic 
weights  in  Arithmetical  Progression,  thus : — 

Lithium.        Potassium.        Arith.  Mean.        Sodium* 
7  89.1  28.06  28 

M.  Jungfleisch  also  showed  me  the  process  of  extracting  the  metal,  which 
is  done  in  the  following  way : 

The  GkJlif erous  Zinc  blende  is  dissolyed  in  "  aqua  regia,*'  a  mixture  of 
nitric  and  hydrochloric  acids,  and  sheet  sine  is  added  tiU  hydrogen  stops 
coming  off. 

This  expels  from  the  solution  aQ  such  impurities  as  Copper,  Lead, 
Cadmium,  SilTer,  Mercury,  and  Arsenic. 

Then  fresh  Zinc  is  added,  and  the  liquid  boiled  for  ssTsral  hours,  causing 
a  precipitate  of  oxide  of  Aluminium,  mixed  with  subealts  of  Zinc  and 
Gallium. 

This  precipitate  is  dissolred  in  Hydrochloric  acid  and  boiled  with  Zinc, 
to  concentrate  the  Gallium  in  a  small  bulk  of  liquid,  then  acetate  of  ammonia 
is  added,  and  sulphuretted  hydrogen  passed  through,  to  precipitate  the 
sulphides  of  Zinc  and  Gallium,  and  remoTO  them  from  Aluminium.  These 
sulphides  are  next  dissolyed  in  Hydrochloric  acid,  and  precipitated  fraction- 


ally  by  carbonate  of  soda.  This  means  thafc  carbonate  of  soda  is  added 
slowly,  and  the  first  portions  of  the  precipitate  collected,  since  these  contain 
all  the  Galliam. 

The  point  at  which  to  stop  adding  carbonate  of  soda  is  fonnd  ont  by 
testing  the  liquid  as  the  operation  goes  on  with  a  spectroscope. 

To  complete  the  separation  from  Zinc,  this  precipitated  oxide  is  dissolyed 
in  Sulphuric  acid,  and  Ammonia  is  added  in  excess,  the  solution  s  boiled  to 
expel  this  excess,  and  the  fractional  precipitation  repeated  w-'Ah  carbonate 
of  soda.  And  this  last  operation  is  repeated  as  often  as  is  necessary  to  get 
the  GMlium  pure. 

To  procure  the  metal,  the  pure  oxide  thus  separated  is  dissolyed  in 
potash,  and  decomposed  by  electricity  between  platinum  electrodes. 

With  a  steady  and  well  regfulated  current,  Ghdlium  is  deposited  as  a 
sUyery,  white,  rough  coating,  on  the  platinum,  from  which,  under  water, 
bubbles  of  hydrogen  come  off,  apparently  from  some  Potassium  deposited  with 
the  Gkkllium.  The  coating  is  covered  with  bright  white  points,  which  under 
a  microscope  turn  out  to  be  octahedral  crystals.  It  can  be  detached,  as  I 
said  aborci  by  bending  xmder  cold  water,  when  the  bubbles  of  hydrogen 
appear. 

The  most  remarkable  of  the  properties  of  this  metal  is,  the  curiously 
low  temperature  at  whioh  it  melts.  If  you  take  up  a  small  piece,  the  heat 
of  your  hand  is  sufficient  to  melt  it ;  it  becomes  liquid  like  quick-silrer.  This 
is  the  only  example  there  is  of  a  metal  fusing  below  blood  heat,  except 
quiok-silrer  i  its  fusing-point  being  exactly  29^6  Centigrade,  or  85^  Fahren- 
heit. When  once  melted,  in  virtue  of  a  quality,  called  superfusion,  it 
remains  liquid,  though  it  may  be  at  a  much  lower  temperature  than  85%  as 
long  as  it  is  left  alone  s  but  if  touched  with  a  crystal  of  the  solid  metal  it 
instantly  solidifies,  changing  colour  from  the  bright,  white,  silveiy  lustre 
it  has  when  melted,  to  a  slightly  bluish  tint. 

This  is  not  such  an  uncommon  property  as  might  be  imagined,  for  even 
water  may  be  cooled  to  within  a  few  degprees  of  the  Fahrenheit  zero,  ie.,  to 
about  28  degrees  below  freezing,  without  solidifying,  if  care  be  taken  not  to 
shake  it,  but  if  the  least  shake  be  giyen,  it  suddenly  solidifies,  the  tempera- 
ture rising  from  whatever  it  was  before  to  82°  Fahrenheit. 

The  change  of  colour  that  I  spoke  of  is  very  remarkable,  and  well 
deserves  to  be  noticed,  as,  in  fact,  no  one  could  help  doing  who  saw  it,  for  it 
becomes  instantaneously,  from  a  bright  silvery  white,  a  blueish  colour  like 
zinc  or  platinum. 

The  metal  can  easily  be  procured  in  splendid  large  arystals,  by  maintain- 
ing a  small  quantity  at  about  the  melting  temperature,  and  suspending  a 
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litUe  piece  in  this  on  a  platinum  thread.  These  crystals  are  either  octahedra 
or  rhombic  plates. 

As  for  tests  by  which  to  recogpiise  the  metal,  and  its  salts,  M.  Lecoq  de 
Boisbandran  and  M.  Jnngfleisoh  giro  a  good  many,  bat  none,  I  fancy,  yexy 
distinctiye. 

They  say  that  Gallinm  decomposes  a  mixture  of  water  and  hydrochloric 
aoid,  eyen  in  the  cold,  with  erolntion  of  Hydrogen,  bnt  the  action  is  more 
intense  with  help  of  heat.    The  same  exactly  is  done  by  Zinc. 

The  test  of  the  spectroscope  is,  of  course,  the  one  that  would  always  be 
used ;  but  even  this  does  not  invariably  answer,  for  it  is  found  that  if  f errooy- 
anide  of  potash  (K4  Fe  Gye  )  be  added  to  a  solution  of  mixed  Zinc  and 
Qallium  salts,  on  examination  with  the  speotroscope,  the  Zinc  lines  alone 
are  visible. 

This  sort  of  thing  has  been  noticed  before  in  the  case  of  other  metals. 
Hitscherlich  has  lately  found  that  in  the  presence  of  chloride  of  copper  and 
ammonia  the  blue  ray  of  strontium  is  quite  invisible. 

But  ifa  dilute  solution  of  the  mixed  chlorides  of  Galliam  and  Zinc  be 
precipitated  with  Potassium  ferrocyanide,  and  after  washing  in  hydrochloric 
acid,  be  decomposed  by  Ammonium  sulphide,  the  hydrochloric  add  solution  of 
these  sulphides  gives  both  th9  bright  lines  of  Zinc  and  Gallium  very  distinctly. 

The  electric  spectrum  of  Galluim,  as  seen  in  the  glass  tube  with  plat- 
inum points,  is  very  distinct ;  it  consists  of  two  blue  lines  only,  very  well 
marked  indeed,  situated,  one  on  each  side  of  the  Indium  line^  the  one  towards 
the  red  end  of  the  spectram  being  much  more  intense  than  the  other.  The 
lengths  of  the  waves  of  light  of  which  they  consist  are  respectively  | 
the  brighter  '000,000,4il7  of  a  metre,  (the  French  unit  of  length),  and  the  01  her 
*000,000,404 ;  which  is  expressed  by  calling  the  lines  417  and  404. 

The  principal  zinc  lines  are:  one  in  the  red,  686  :  one  in  the  yellow,  591 : 
and  five  in  the  green  and  blue,  492,  491, 480,  472,  and  467.  So,  you  see,  there 
is  no  danger  of  mistaking  the  spectra  of  Zino  and  Gkbllium  for  one  another,  like 
as  the  metals  are,  in  other  respects,  and,  though  they  are  almost  inseparable 
by  chemical  means,  and  certainly  almost  indistinguishable,  yet  the  spectra 
will  alwAjs  tell  if  one  or  both  are  present,  excepting  in  the  case  mentioned 
above. 

The  colour  of  the  spark,  that  gives  the  electric  spectrum  of  pure  Gallium 
is  a  light  violet ;  and,  it  may  be  noticed  that  as  a  rule  a  Gallium  salt  does  not 
tinge  a  Bunsen  flame  at  all,  in  fact  according  to  Professor  Jungfleisoh  the 
flame  spectram  is  perfectly  invisible. 

Of  purely  chemical  tests  for  Galliam  there  really  are  none  worthy  of  the 
name,  they  are  all  rather  properties  of  its  salts.    They  are  : — 
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(1)  From  a  Bolation  of  Gallinm  chloride  or  sulphate,  ammonia  will  pre* 
cipibate  a  hjdrated  oxide,  bat  redissolTe  it  ia  excess.  The  same  happens  to 
Zinc.  If  hydrochloric  acid  be  added  as  well  as  ammonia,  the  precipitated  oxide 
dissolves  even  more  readily. 

(2)  The  solation  in  ammonia  is  precipitated  either  hot  or  cold  by  acetic 
acid  (nnegar).  But  if  acetate  of  ammonia  be  nsed,  neither  the  Chloride  nor 
Sulphate  of  Galliam  are  precipitated  till  the  mixtore  be  boiled. 

(8)  M  Jnngfleisch  writes  to  '  Natnre '  that  the  sulphate  may  be  heated 
till  nearly  all  the  white  fumes  of  sulphuric  add  are  given  off,  without  losing 
its  solubility  in  water ;  but  what  he  means  by  this  I  cannot  say,  unless  he  is 
referring  to  a  salt  that  I  am  going  to  describe,  i.«.,  the  alum,  or  double  sulphate 
of  Qallium  and  ammonium,  in  which  case  the  white  fumes  would  be  sulphate 
of  ammonia,  and  the  paragraph  would  simply  mean  that  the  dry  sulphate  Is 
soluble  in  water. 

(4)  It  is  also  sdnble  in  alohol. 

(5)  The  next  property  is  one  of  the  most  interesting  facts  connected 
with  the  metal,  I  mean  its  power,  that  I  mentioned  abore,  of  forming 
an  alum. 

Every  one  must  recognise  that  alum  has  something  to  do  with  Aluminium 
in  fact,  that  is  the  origin  of  its  name.  Common  alum  is  a  salt  of  Aluminium, 
a  double  sulphate  of  aluminiiim  and  potash  which  is  represented  by  the 
formula 

Ea  Ala  4(804) 

But  this  is  not  the  only  alum ;  there  are  several  more  Aluminium  alums, 
in  which  the  place  of  potash  is  taken  by  another  monad  metal,  as  Sodium,  or 
radical,  as  Ammonium  (NH4).    Thus  we  have  the  Sodio  Alaminic  alum 

Naa  A12  4(804.) 

or  the  Ammonio  Aluminic  Alum. 

(NH4)a  Ala  4(804) 

Then  there  are  others  formed  on  the  same  type,  but  in  which  other  so 
called  'pseudo-tetrad'  metals  take  the  place  of  Aluminium,  and  with  each 
other  metal  we  can  of  course  have  as  many  alums  as  we  can  with  Aluminium. 
I  give  three  alums  as  examples  to  shew  the  type  formation. 

Chrome  alum  Ea  Ora  4(80^)     Chromium  for  Aluminium. 

Iron  alum  Ea  ^ea  4(804)    Iron  for  Aluminium. 

Manganese  alum  Es  Mna  4(804)     Manganese  for  Aluminium. 

To  this  class  then  belongs  the  Gallium  alum,  which  is  also  an  Ammonio 
alum,  though  no  doubt  the  others  may  be  foraied.    It  is  represented  by  : — 

(NH4)aGaa   (        ) 
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Tbi8  Mlt  orysialliceB  like  the  other  alanu^in  onbes  or  ootahedra,  and  if  a 
orysUJ  of  it  be  placed  in  a  strong  solation  of  Ammonio  Alaminio  alam,  it  en- 
larges by  oanBing  the  salt  to  orystallize  on  it. 

The  Gallio  alnm  is  solable  in  oold  water,  bat  is  decomposed  by  hot,  the 
solation  beooming  olondy,  probably  from  the  precipitation  of  the  oxide  of 
Gallium }  bat  if  Aoetio  acid  be  present  with  the  het  water,  no  decomposition 
takes  place. 

The  crystals  hare  no  action  or  polarized  light. 

Like  the  other  alnms,  if  excess  of  ammonia  be  added,  part  of  the  GhJliam 
is  precipitated  as  oxide,  bat  part  g^oes  into  solation. 

(6).  The  next  property  to  remark  is  one  that  again  closely  connects  it 
with  Zinc.  A  sfcongly  acid  solation  of  Galliam  chloride  is  precipitated  by 
ferropyanide  of  potassiam.  This  same  ferrocyanide  precipitates  Zinc  in  pre* 
cisely  the  same  manner,  as  a  white  balky  precipitate,  so  that  here  there  is 
no  distinction  between  the  two. 

(7).  When  an  ammoniacal  solation  of  Galliam  salphate  is  decomposed 
between  platinam  electrodes,  the  Galliam  is  deposited  on  the  negative  electrode 
and  a  white  film  solable  in  ammonia  on  the  positive ;  which  is,  I  think,  the 
last  property  of  the  metal  to  be  noticed. 

As  for  its  nses,  it  is  as  yet  too  rare  to  have  any,  bat  I  may  saggest  one 
or  two  that  it  seems  capable  of  fnlfilling.  First  and  foremost,  of  coarse,  is 
medicine.  Many  rare  metals  find  a  place  with  the  doctor,  and  there  is  no 
reason  why  Galliam  shonld  not.  Then  it  has  the  power  of  clinging  to  glass 
and  making  a  brighter  mirror  than  the  amalgam  now  nsed.  Its  low  fasing 
point  and  non- volatility  woald  make  it  fit  for  thermometers  too,  especially  as  it 
will  not  solidify  at  ordinary  temperatnres,  owing  to  its  property  of  snperfasion. 

Before  closing  this  paper,  I  wonld  recall  to  yon  that  most  peculiar  and 
anexpeoted  property  of  the  metal,  its  extraordinary  fasing  point,  so  entirely 
nnl.oked  for  a  fflM)t  in  its  history.  It  was  almost  foretold  from  namerioal 
analogies  that  a  metal  would  be  found  bearing  those  relations  to  Aluminium 
and  Indium  that  I  mentioned  earlier  to  yoo ;  for  throughout  the  annals  of 
chemistry  we  are  continually  finding  simple  arithmetical  relations  between 
the  various  elements,  and  so  generally  does  this  happen  that  we  are  justified 
in  expecting  to  find  new  elements,  where  between  bodies  alike  in  chemical 
properties  no  numerical  relations  exist  to  fill  up  and  complete  such  relations. 

No  doubt  Gallium  is  not  to  be  the  iaet  of  the  discoveries  the  spectroscope 
is  to  maVe,  and  perhaps  we  shall  some  day  see  all  the  existing  gaps  filled  up 
with  its  aid,  while  at  the  same  time  it  is  doing  an  immense  work,  literally,  in 
other  spheres. 

In  oooolosion,  I  must  render  you  my  best  thanks  for  your  kind  attention, 
and  eipecially  Mr.  Bodwell  for  his  kindness  in  allowing  me  to  read  the  aoooonti 
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of  Galliam  in  "Nature/'  in  whiok  I  see  thafc  the  preeent  ii  not  the  last  new 
metal,  for  an  engineer  in  St.  Petersbarg,  by  name  Sergine  Eem,  has  dia- 
covered  a  metal  in  the  platinnm  group,  whioh  he  oalli  after  Sir  Humphry 
DaT7,  Dayynm. 


MEETING  HELD  Noyembbb  14th,  1878. 


G.  F.  Bodwell,  Esq.,  read  a  paper  on  "  Iceland/'  illnstrated  by  maps  and 
drawings.    Several  Icelandic  newspapers  and  utensils  were  also  exhibited. 

There  were  96  persons  present,  11  Honorary  Members,  29  Members,  and 
66  visitors. 


ICELAND. 


DuBiNO  the  present  century  more  than  fifty  books  have  been  writteo  about 
Iceland,  nearly  half  of  them  in  our  own  language.    From  the  magnificent 
series  of  monographs  published  at  a  price  of  £21,  by  order  of  the  French 
Gk>vemment,  to  the  sketchy  magazine  article  of  list  August ;  from  Mackenzie's 
lordly  volume  with  its  copper  plates,  and  hand  coloured  illustrations,    to 
Waller's  plain  "  Six  weeks  in  the  Saddle,"  you  will  find  every  variety  of  liter- 
ature  connected  with  the  subject.    Iceland  affords  so  many  points  of  interest : 
the  history  of  its  people,  and  of  their  literature;  its  natural  phenomena,  and 
geology ;  the  simple  details  of  travel  in  sooh  a  remote  and  isolated  country, — 
that  we  can  scarcely  be  surprised  at  the  amount  of  literary  matter  which  it 
has  famished.    Apparently  now-a-days  every  second  person  who  visits  the 
island,  thinks  it  his  duty  to  write  an  account  of  "  A  Summer  in  Iceland,"  and 
as  a  result  a  good  deal  of  utterly  icaoourate  m&tter  has  found  its  way  into 
print.    What  ivith  the  Yolsanga  Saga,  and  Burnt  Njala  on  the  one  hand, 
Bunsen*s  Memoir  on  Pa' agonite,  and  Johnstrnp's  description  of  the  eruption 
of  Askja,  on  the  other,  amalgamated  with  dissertat'ons  on  the  hydrography, 
climate,  fauna  and  flora,  agriculture,  fisheries,  statistics,  education,  and  judi- 
cial procedure,  the  general  result   as  far  as  I  am  concerned  has  been  the 
accumulation  of  a  mass  of  matter,  whioh  it  will  tale  some  time  even  to  digest, 
and  a  muoh  longer  time  to  put  into  anything  like  shape.    Under  these  cir- 
cumstances I  am  afraid  the  only  thing  I  can  do  now  will  be  to  give  you  a 
vetj  brief  and  desultory  account  of  the  chief  obaraoteristios  of  the  country, 
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aod  then  to  read  the  Journal  wkioh  I  wrote  day  by  day  daring  a  short 
jonmey  into  the  interior. 

Iceland  is  sitaated  partly  in  the  Eastern  hemisphere,  and  partly  in  the 
Western.  Ptolemy  the  most  celebrated  geographer  of  antiquity,  placed  the 
first  meridian  at  the  Fortunate  Isles  (now  the  Canaries) ,whioh  he  regarded  as 
the  confines  of  the  habitable  world.  The  Arabian  geographers  of  the  Middle 
Ages  followed  his  example,  and  although  when  Amerioa  was  disooyered,  there 
was  no  longer  any  ground  for  t be  arrangement,  it  was  retained  by  the  greater 
number  of  writers  because  the  meridian  of  Ferro,  the  most  westerly  of  the 
Canaries  Islands,  oonyeniently  divides  the  world  into  two  hemispheres, 
Uaring  the  whole  of  Qreenland,  and  the  two  Americas  io  one  hemisphere,  and 
the  world  as  known  to  the  Ancients  in  the  other.  Of  course  the  first 
meridian  adopted  by  any  country  is  quite  arbitrary,  but  it  is  obyious  that  the 
world  cannot  be  so  oonyeniently  diyided  into  hemispheres  by  the  meridians 
of  Ghreenwioh,  Paris,  Berlin,  or  Capo  di  Monte,  as  by  that  of  Ferro,  although 
the  latter  arrangements  leayea  more  than  half  of  Iceland  in  the  Western 
hemisphere. 

The  shape  of  Iceland  is  that  of  a  somewhat  irregular  oyal,  much  in- 
dented on  its  Western  side.  A  portion  of  the^North-east  coast  enters  the 
Arctic  circle.  It  is  distant  about  200  miles  from  Greenland ;  somewhat  more 
than  1200  miles  from  Marlboroagh.  Its  western  coast  is  washed  by  the  Gulf- 
stream  which  brings  a  good  deal  of  drift  wood  to  the  island.  Ice  sometimes 
stretches  in  one  continuous  sheet  between  it  and  Greenland,  and  the  spring  is 
thus  rendered  yery  seyere.  At  other  times  great  masses  of  ice  are  carried 
down  in  spring  to  its  northern  coast,  which  is  then  unapproachable. 

The  area  of  Iceland  (40,000  square  miles)  is  fiye  times  greater  than  that 
of  Sicily,  and  one-sixth  greater  than  that  of  Ireland  i  while  its  entire  popula- 
tion (72,000)  is  less  than  that  of  either  Catania  or  Cork,  whieh  are  third-rate 
cities  in  their  respectiye  countries.  We  cannot  be  surprised  at  the  smallness 
of  the  population  when  we  remember  that  the  whole  island  is  practically  a 
yast  desert  with  a  coast  fringe  of  inhabited  country.  Paijkull  estimates  the 
habitable  poition  at  4000  square  miles  :^K>nd-tenth  of  the  total  area.  More* 
oyer  we  must  bear] in  mind  that  thousands  haye  perished  by  famine,  disease, 
and  oonynlsions  of  nature.  In  1707,  16,000  persons  were  carried  off  by  small 
pox ;  between  1768  and  1769  nearly  10,000  persons  suffered  death  from  famine^ 
and  the  eruption  of  1788  was  followed  by  the  death  of  nearly  one- quarter  of 
the  population  from  disease  and  famine. 

The  capital  of  Iceland,  Beykjayik,  contains  with  suburbs  2600  inhabi- 
tants, while  the  yillage  of  second  importance,  Akureyri,  is  a  collection  of  some 
fifty  wooden  houses  on  the  shores  of  the  Arctic  eoeao,  containing  nearly  1600 
people.    The  rest  of  the  inhabitants  of  the  island  liye  for  the  most  part  in 
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detaolied  homestMuli,  oontainiiig  from  ten  to  thirty  persons,  who  obittin  a 
liyiog  either  by  fishing,  or  f  amung,  or  by  both.  Fonr-fif  ths  of  the  inhabitants 
live  by  farmiog,  that  is  by  rearing  sheep,  and  abont  one-tenth  are  fisheemen. 
For  more  than  three  months  in  the  year  the  oonntry  is  out  off  from  commn- 
nioacion  with  the  rest  of  Europe.  Letters  srriTe  at  nnoertaln  inteivals,  and 
sometimes  many  weeks  elapse  between  their  arriral  in  Reykjavik,  and  final 
delivery  in  a  remote  part  of  the  Island.  Early  in  October  I  was  told  that  the 
next  mail  wonld  go  ont  to  Iceland  on  Ifotwmbar  16,  and  this  I  believe  is  the 
last  ohanoe  of  oommnnioation  till  the  beginning  of  Maroh. 

Iceland  possesses  neither  roads,  railways,  nor  telegraphs.  There  are  no 
vehicles  of  any  description,  and  all  traffic  and  oommnnioation  are  eflfeoted  by 
means  of  ponies.  Daring  the  winter  months  the  people  remain  shnt  up  in 
their  hooses.  There  is  no  fael  in  many  parts  of  the  island,  and  stoves  are 
almost  unknown.  Tnrf  is  found  in  some  localities,  and  is  cnt,  stacked,  and 
dried,  as  in  Ireland,  It  is  bamt  in  an  open  hearth,  a  hole  in  the  roof  serving 
for  the  chimney. 

Grime  is  almost  unknown.  There  is  neither  army,  navy,  volunteers,  or 
police  force.  There  are  two  lawyers,  five  doctors,  and  numerous  Lutheran 
priests,  each  of  whom  serves  from  one  to  three  Churches.  There  are  801 
Ghurohes,  and  171  priests,  or  one  to  456  of  the  population.  The  clergy  hold 
all  the  best  farms. 

No  grain  of  any  kind  will  grow  in  the  Island.  Small  patches  of  turnips 
and  potatoes,  which  ripen  in  August,  are  cultivated  in  enclosures  around  the 
homesteads.  The  hay  crop  is  gathered  in  August.  There  are  no  trees  pro- 
perly so  called.  At  Akureyri  two  monntaia-ashes  are  shown  in  a  very 
sheltered  position  \  they  are  carefully  matted  in  winter,  and  are  some  five  and 
twenty  or  thirty  feet  high.  Occasionally  one  meets  with  a  small  extent  of 
dwarf  birch  or  willow  from  two  to  three  fe.t  in  height,  but  this  is  an  exception 
to  the  rule.  Timber  is  imported  from  Norway,  and  the  drift  wood,  which  is 
oast  upon  the  Southern  and  Western  shores,  is  carefully  collected.  The  food 
of  the  people  is  principally  sun-dried  fish,  milk,  curds  called  skier ^  and  butter. 
The  fish  is  so  hard  that  it  has  to  be  beaten  with  stone  mallets  before  it  can  be 
eaten.  Black  bread  is  sometimes  procured ;  ordinary  meat  bot  rarely.  We 
met  with  good  cream  everywhere,  frequently  with  fresh  trout  and  ohar,  never 
(except  in  Reykjavik)  with  white  bread.  No  metals  are  mined  in  the  island, 
although  Br.  Hjaltaliu  is  convinced  that  iron  was  once  profitably  extracted, 
and  that  it  might  be  now.  Metals  are  so  scarce  in  the  interior,  that  we  find 
some  remnants  both  of  a  stone  and  bone  age.  We  once  met  with  bone  skates, 
and  several  times  saw  the  leg  bones  of  sheep  employed  as  part  of  the  harness 
of  ponies.  Stone  hammers  are  commonly  used  for  beating  dried  stock-fish, 
preparatory  to  its  appearance  on  the  table. 
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The  Ii>land  is  very  poor.  There  is  no  Bank,  and  very  little  money.  The 
people  hare  been  nnnieroifnlly  taxed  by  the  Danes.  Their  principal  6sherie8 
have  passed  into  the  hands  of  the  French.  Of  late  years  a  large  nnmber  of 
ponies  have  been  exported  to  Scotland,  and  if  the  Snlphnr  Mines  at  Krisiayck, 
and  Myvatn  are  worked,  it  will  bring  a  little  money  into  the  oonntry. 

In  regard  to  the  physical  features  of  the  Coantry  it  may  be  said  that 
Iceland  is  a  oonntry  of  frost,  and  flood,  and  fire ;  of  giant-glaciers,  icy 
joknlls  and  lara  covered  deserts ;  of  yolcanoes,  snlphnr  mountains, 
and  hot  mineral  springs.  Its  scenery  abounds  with  mountain  torrents, 
waterfalls,  ice  scooped  yalleys,  bold  headlands,  long  tapering  fiords ;  yon 
pass  over  scores  of  miles  of  country  where  the  only  alternation  is  from 
a  laya  strewn  plain,  to  a  morass,  and  from  a  morass  to  a  stretch  of 
▼olcanic  sand.  The  journey  is  diversified  by  rivers  which  have  to  be 
forded :  hills  which  have  to  be  climbed,  morasses  which  need  the  most 
careful  circumspection.  Mountains  with  sharp  serrated  outlines  are  often  seen 
near  the  horizon,  and  beyond  them  a  stretch  of  ice  covered  plateau.  Such 
scenery  as  thi^  is  bold  and  savage  in  character.  The  Danes  have  a  proverb 
**  God  made  the  rest  of  the  world,  but  the  Devil  made  Iceland."  Yolcanio 
scenery  is  always  penetrated  by  a  spirit  of  weirdness,  and  desolation,  which 
cannot  exist  in  the  midst  of  green  fields  and  forest- clad  hills.  Bryoe  says 
that  Iceland  looks  as  if  it  had  been  made  by  itself,  by  chance,  by  the  un« 
governed  action  of  natural  causes,  without  any  pnrpose  to  produce  beauty. 
And  indeed  were  it  not  for  the  wonderful  colouring  of  the  sky,  it  would 
possess  but  little  beauty.  The  snnsets  are  often  very  beautiful,  and  the 
red  reflections  from  lakes  backed  by'  purple  mountains  are  very  striking  and 
picturesque.  Moreover  wherever  there  is  snow  the  sky  lends  a  colouring 
to  the  land,  and  an  infinite  variety  of  beautiful  tints  appear  to  illuminate 
the  landscape. 

When  it  rains  unceasingly,  when  the  wind  blows  a  gale;,  and  when  the 
tops  of  the  lowest  mountains  are  obscured  by  thick  leaden  clouds,  which  seem 
to  presi  npon  the  earth,  then  indeed  Iceland  is  dreary  and  unpioturesque  in 
the  extreme. 

But  the  people  who  inhabit  this  desolate  region  of  frott  and  fiood,  who 
have  suffered  oppression  in  all  its  worst  forms,  misgovemment,  war,  pestilence, 
famine,  earthquakes,  have  for  a  thousand  years  maintained  a  noble  sp  irit  of 
independence.  They  have  preserved  almost  unaltered  a  language  which  is  the 
parent  of  several  languages  of  northern  Europe,  and  a  literature  whioh  has 
batfew  connterparts.  A  literature  of  Eddas  and  Sagas;  of  mythological 
poems,  and  seoii-my  tholegioal  prose  histories. .  It  has  been  said  that ."  There  is 
nothing  besides  the  Bible  and  the  poem  of  Homer  Itself  whioh  can  compare  in 
»11  its  elements  of  greatness  with  the  Edda."    William  Morris  sa.vs  of  the 
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Volsanga  Saga  "  tbii  is  tho  greafc  story  of  tho  North,  which  ahonld  be  to  our 
raoe  «  hat  the  t&lo  of  Troy  was  to  the  Qreek."  Let  it  moreover  be  remem^ 
bered  that  tbia  litorataro  was  developed  at  a  period  when  many  of  the  snr- 
vonnding  nations  were  not  only  without  a  literatare  of  their  own,  bnt  had  not 
even  oommenoed  to  form  one.  Longfellow  says  "  The  Icelandic  isaa  remark- 
able as  the  Anglo- Saxon  for  its  abraptne  s,  its  obsoarity,  and  the  boldness  of 

its  metaphors Poets  are  called  SongBmiiha^  the  rainbow  the  Bridge  of  the 

Qodi  i  rivers  the  Blood  of  the  7alZ«y«,  the  earth  The  vuol  ihatfUiaU  on  the 
Age$,  a  ship  the  liorso  of  the  v:avesJ*  When  winter  came  the  poet  bewailed  the 
loss  of  the  san  under  the  name  of  Balder  the  son  of  Odin,  the  Bright,  and 
Bold,  and  Beantifnl,  beloved  of  Gods  and  man. 

We  Bet  sail  from  Leith  on  Tnesday  the  6th  of  August  at  9  p.m.  in  the 
midst  of  a  slight  fog  which  increased  as  we  left  the  mouth  of  the  Firth,  and 
compelled  us  to  steam  halfspeed  all  night.    The  morning  of  the  7th  was  hasy, 
and  the  sun  was  invisible  all  day,  except  for  about  five  minutes  at  I  p.m.   Wlen 
off  Peterhead,  and  between  20  and  80  miles  from  shore  we  saw  large  numbers 
of  flshing'Smaoks,  which  were  hastening  home.    The  night  was  so  foggy  that 
we  were  obliged  to  lie  ta    At  6  o'clock   the  next  morning  we  were  passing 
between  Scotland,  and  the  Orkney  Islands,   and  were  about  230  miles  from 
Leith,  having  lost  between  60  and  60  mil<>s  since  starting,  on  account  of  the 
fog.    The  sunrise  was  bright,  but  the  evening  raw  and  chilly,  and  we  had  a 
fire  in  the  cabin.      Friday  August  9th  was  a  warm  sunny  day,  and  the  sunset 
between  8  and  9  p.m.,  was  magnificent.  The  direction  of  the  sun  was  N  N.  W. 
A  short  broad  rainbow  was  visible  opposite  to  the  sun.    The  setting  sun  left 
a  good  deal  of  light  in  the  sky,  and  it  was  possible  to  read  till  past  10  p.m. 
A  whale  was  seen  in  the  distance.    During  the  early  morning  of  the  10th — 
onr  fourth  day  at  sea — ^it  was  hazy,  but  it  cleared  about  7  a  m.,  and  tho  east 
coast  of  Iceland,  near  Beruf  jord,  then  became  visible.    Land  was  in  sight  all 
day.    The  vessel  kept  about  20  miles  from  the  shore.    At  6  p.m  ,  while  we 
were  in  the  middle  of  dinner,  the  Captain  camo  to  tell  us  that  we  were  pass- 
ing Gape  Langaness,  and  we  ran  on  deck  to  find  ourselves  almost  within  a 
stone's  throw  of  a  fine  bold,  bnt  not  very  lofty  headland  of  crudely  columnar 
basalt.     Soon  afterwards  steering  K.  by  W.  wo  entered  tho  Arctic  Circle, 
remaining  in  it  about  3  hours.    About  7  p.m.  we  sighted  a  Grimsby  fishing 
smack,  which  we  hailed.    The  skipper  came  on  board  with  some  fresh  fish 
for  which  we  gave  him  some  whisky.    The  sailors,  twelve  in  number,  had 
left  England  on  June  16th,  and  intended  to  return  about  the  end  of  Septem- 
ber.   Tho  last  piece  of  European  news  they  had  heard  was  that  the  Congress 
of  Berlin  had  met.    They  had  about  18000  cod  on  board,  worth  about  £.00  ; 
but  thoy  complained  bittarly  of  the  season,  and  stated  that  they  had  some- 
times caught  twice  oa  many  fish  with  the  same  amount  of  labour.     They  had 
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undergone  aome  very  severe  weather,  and  their  small  boat*  seemed  quite  in- 
adequate to  the  rongh  work  of  the  Arctic  Seas.  I  thought  then  that  I  knew 
better  than  ever  before  what  is  meant  by  the  "  straggle  for  existence/'  and 
that  the  hardships  and  privations  which  these  men  had  to  undergo  conld 
only  be  a  rapid  means  of  securing  the  "  survival  of  the  fittest."  About  half- 
past  seven  we  entered  a  fog  bank,  and  our  progress  was  very  slow.  The  air 
was  raw  and  cold. 

At  8  a.m.  on  the  following  morning  (Sunday,  Aug^t  11th)  we  were 
within  sight  of  Aknreyri,  the  village  of  second  importance  in  the  island, 
situated  at  the  end  of  the  Eyjafjord.  The  air  was  mild,  and  heavy  mists 
rested  upon  the  hills,  reaching  nearly  to  the  water's  edge.  We  had  been  four 
and  a  half  days  at  sea.  There  were  a  few  Danish  vessels  in  the  harbour. 
The  chief  trade  of  the  town  is  in  shark-liver  oil,  which  is  used  for  tanning. 
A  good  many  ponies  are  also  exported.  As  soon  as  the  anchor  was  down  we 
landed,  and  went  to  the  Ohuroh,  a  wooden  structure  with  a  basement  of 
basaltic  blocks.  No  one  knew  when  the  service  would  take  plaoe,  bot  we 
were  told  that  it  would  probably  be  abent  midday.  On  returning  at  that 
hour  we  heard  inoidently  that  there  would  be  no  service  because  the 
priest  had  to  do  duty  elsewhere.  A  short  distance  from  the  town  we  oamo 
upon  a  homestead,  the  inhabitants  of  which  brought  us  some  milk,  and 
allowed  us  to  see  the  interior  of  their  dwelling.  All  the  houses  in  Iceland  are 
alike,  and  the  description  of  this  may  serve  for  all.  The  walls  are  of  turf 
with  layers  of  lava  at  intervals,  they  are  usually  four  and  sometimes  six  feet 
in  thickness ;  they  are  roofed  with  growing  turf  laid  on  rafters  and  each  of 
the  principal  rooms  has  a  separate  roof  and  a  wooden  gable  end.  On  the 
south  side  are  doors  leading  to  the  dwelling  chambers,  dairy,  smithy,  and  out- 
houses.  A  long,  low,  dark,  damp,  passage  leads  to  the  principal  rooms,  and  is 
Qsnally  terminated  by  the  kitchen  the  only  room  in  the  house  in  which  there 
is  a  fire ;  a  miserable  smouldering  fire  of  damp  turf,  birobwood  twigs,  or  fish- 
booes,  burning  on  an  open  stone  hearth ;  the  smoke  escapes  through  a  hole  in  the 
roof.  The  rest  of  the  house  is  without  ventilation  }  the  windows,  if  any  exist, 
do  not  open.  Twenty  people  sometimes  eat  and  sleep  in  the  largest  apartment 
of  the  homestead,  which  shelters  several  families.  Waller  relates,  that  on 
one  occasion  he  awoke  in  a  state  of  semi-sufEocation  in  a  crowded  room,  and 
having  at  last  made  his  host  understand  that  he  was  slowly  perishing  for 
want  of  fresh  air,  the  latter  got  up,  and  carefully  withdrew  a  cork  from  a 
hole  in  the  wall,  and  having  held  it  in  his  hand  for  two  or  three  minutes  re- 
placed it.  Fortunately  it  was  not  once  necessary  for  us  to  put  ourselves  in 
the  way  of  a  similar  experience. 
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I'lan  of  honse— a.  entanmce  passage 

b.  kitchen 

0.  fuel-room 

d.  store-room 

e.  large  bedroom 

f .  small  bed-room  nsnallj  containing  chests  of 
clothes  and  linen,  saddles,  harness,  and  implements. 

g.  dairy 

h.  ont-honse  for  stores,  oontaining  the  hand- 
mill,  dried  fish,  Ac. 

i.  smithy 

k.  ont-honse  for  stores 

1.  house  for  cattle 

m.  an  enclosure  for  hay  and  turf. 

On  Monday,  Aug.  12th,  we  were  compeUed  to  remain  at  Akureyri,  as  a 
number  of  ponies  were  being  shipped.  We  tried  in  yain  to  find  anything  of 
interest  in  the  Tillage  in  the  morning,  and  later  in  the  day  hired  some  ponies 
and  rode  a  long  distance  up  the  Eyjaf  jord,  through  a  Tery  hilly  district 
strewn  with  lara  blocks.  Ponies  were  being  shipped  during  a  part  of  the 
night,  and  at  6  o'clock  the  next  morning  we  steamed  down  the  Fiord,  and 
shaping  our  course  to  the  west  reached  the  North  Gape,  about  180  miles  from 
Akureyri  at  6.80  p.m.  Bomewhat  to  the  west  of  it  we  saw  a  Glacier  descend* 
ing  from  the  Dranga  J5kuU.  The  coast  hereabouts  is  yeiy  fine;  after 
passing  Oape  North  we  turned  southwards,  and  passed  several  magnificent 
headlands  of  trap  rock.  Straumness  particularly  struck  me :  it  was  like  a 
section  of  a  gigantic  crater,  with  sides  almost  sheer,  while  the  unbroken  side 
of  it  was  continued  back  in  the  form  of  a  lofty  ridge.  Not  Fairhead  in 
Antrim,  Oape  St.  Vincent,  the  rock  of  Soylla,  Oape  Matapan,  or  even 
Gibraltar,  impressed  me  so  much  as  this  yast  record  of  past  ▼oloanic  action. 
The  sun  set  at  9  o'clock,  but  the  night  was  very  light,  and  it  was 
possible  to  read  on  deck  between  11  and  12  p.m. 

At  8  o'clock  on  the  morning  of  August  14th,  we  were  off  the  Sncefells 
JokfiU,  the  summit  of  which  had  been  visible  four  hours  earlier  but  was  now 
obscured  by  clouds.  It  is  a  mountain  with  two  peaks,  4713  feet  in  height, 
and  from  the  fact  of  its  rising  almost  from  the  water's  edge  it  is  a  very 
conspicuous  object  from  a  distance  of  many  miles.  The  coast  on  each  side 
of  it  is  low.  We  steamed  close  to  the  shore  and  reached  Beykjavik  at  2  p.m. 
There  was  very  little  wind,  the  day  was  warm  and  sonny,  and  the  sky  deep 
blue.  We  found  a  few  vessels  in  Bcykjavik  harbour.  In  the  town  itself 
there  is  but  little  to  be  seen.  There  are  two  streets,  and  a  small  square 
containing  a  statue  of   Thorvaldsen    who  was    descended  from  Icelandic 
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parents,  there  is  a  small  Cathedral,  a  Latin  Sohool  containing  90  students ;  A 
small  archteological  Museum  in  the  Cathedral,  a  public  Library  also  in  the 
Cathedral,  numerous  warehouses  full  of  dried  fish,  and  a  few  shops  kept  hj 
Danes. 

On  the  morning  of  Thursday,  August  16th,  we  started  at  10  a.m.  for 
Thingyellir.  The  temperature  in  the  shade  at  Beykjayik  at  9  a.m.  was 
18^.^61.25  Fah.  Our  caraloade  consisted  of  84  ponies,  a  chief  guide 
named  ZOega,  who  had  the  management  of  the  whole  afEair ;  four  men  to 
look  after  the  ponies,  unload  the  luggage,  raise  the  tents,  and  so  on ;  a  cook 
without  whom  we  should  hare  been  literally  nowhere ;  and  six  of  ourselves. 
We  each  had  a  spare  pony,  which  we  rode  during  the  second  haJf  of  the  day's 
journey.  Tents  were  already  waiting  for  us  at  the  Geysirs,  and  some 
additional  stores  at  Hruni  on  the  way  to  Hekla.  The  other  ponies  carried 
our  baggage  either  in  oblong  boxes,  or  in  waterproof  bags ;  also  proyisions 
in  the  form  of  tinned  meats,  flour  for  bread,  sug^,  coffee,  whisky,  and  so  on. 
For  a  short  distance  we  had  a  made  road  along  which  we  scampered  as  fast  as 
we  could  go ;  then  the  small  rirer  Laxa  was  forded,  and  we  halted  at  12.80 
p.m.  at  Middalurge  Farm  to  rest  the  ponies,  and  to  lunch.  They  gare  us 
some  rye  bread  and  butter,  and  capital  coffee  and  cream.  During  the  after- 
noon the  road  became  very  rough,  and  we  passed  through  a  country  coyered 
with  masses  uf  laya,  forded  a  river  a  good  many  times,  and  finally  entered 
upon  a  region  of  old  moss-grown  lava,  which  continued  until  we  found  our- 
selves on  the  brink  of  the  Almannagj4 — the  £^at  eastern  volcanic  rift  at 
Thingyellir.  Here  we  dismounted,  and  led  our  ponies  down  a  steep  cause- 
way to  the  bottom  of  the  valley,  and  then  having  forded  the  Oxari,  we  found 
ourselves  at  our  quarters  for  the  night — ^the  Church  at  Thingyellir.  Our 
journey  terminated  at  5.80  p.m  The  distance  from  Reykjavik  is  24 
geogpraphical  miles  as  the  crow  flies,  and  by  the  only  available  route  35  miles. 
We  had  pushed  over  some  of  the  rough  country  at  a  pace  which  astonished 
all  of  us,  some  of  it  country  across  which  you  would  not  dare  to  take  an 
English  horse.  The  best  sort  of  Iceland  ponies  are  very  sure  footed  and 
very  fast ;  they  climb  like  g^ats,  swim  swift  and  deep  glacier  rivers,  pick 
their  way  over  morasses,  and  fi^op  up  hill,  and  down  hill,  and  over  stony 
grounds. 

On  our  arrival,  the  priest  of  Thingyellir  appeared  and  handed  over  to  us 
the  key  of  his  Church.  Churches  are  commonly  used  throughout  Iceland  as 
sleeping  quarters ;  the  library  of  the  hamlet,  and  some  of  the  priest's  stores 
are  often  kept  in  them.  The  Thingyellir  Church,  which  is  lazger  than  some 
which  we  afterwards  saw,  is  a  tarred  wooden  structure,  having  three 
windows  on  each  side.  It  is  24  feet  long,  15^  feet  broad,  and  7  feet  high 
under  the  gallery  (a  mere  loft),  and  12  feet  high  in  the  rest  of  the  building. 
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The  wooden  pulpit  ifl  dated  1683.  It  might  oontain  60  people.  Two  of  qb 
slept  in  the  gallery,  one  in  a  hammook,  and  the  rest  on  the  floor ;  our  beds 
were  oomf  ortable  enough : — ^first  a  thiok  layer  of  new  hay,  then  a  waterproof 
sheet  and  a  blanket,  and  a  second  blanket  as  a  oovering.  Oar  dinner  Was 
oooked  in  the  open  air,  oyer  a  firo  oonstmcted  within  a  heap  of  stones.  The 
cook,  a  black  man  who  had  been  a  ship's  steward,  proved  a  most  handy  fellow, 
whererer  we  might  be  he  gave  as  capital  soap  for  dinner,  nsnaUy  ourry,  and 
some  kind  of  meat,  and  invariably  good  coffee  and  cream.  Some  of  the  best 
fritters  I  erer  tasted  were  cooked  oyer  the  forge  fire  of  a  smithy  near  Hekla ; 
and  some  char  which  was  caught  in  the  Thingyellir  lake  was  as  delicately 
cooked  as  one  could  wish. 

We  spent  the  next  day  at  Thingyellir: — a    word  which  signifies  the 
PlavM  of  ths  Council,  in  allusion  to  the  fact  that  the  Iceland  Parliament  met 
here  for  seyeral  centuries.     For  some  unaccountable  reason  most  writers 
call  the  place  Thing^alla— the  genitiye  case. 
It  is  declined  t  — K.  Thingyellir 

G.  Thingyalla 
D.  ThingyOUum 
The  "  American  in  Iceland,"  after  acknowledging  this,  goes  on  throughout 
the  whole  of  the  chapter  calling  it  Thingyalla. 

The  great  yolcanic  chasm  called  the  Almannagja  is  about  4  miles  in 
length,  and  runs  from  the  ThingyelUr  lake  to  Armannsfell,  a  parallel  fissure 
called  the  Hrafnagja,  4  miles  distant,  runs  along  the  other  side  of  the  yalley, 
and  the  inclosed  ground  is  more  than  100  feet  below  the  surrounding  laya 
plains.  The  whole  yalley  appears  to  have  sunk  during  some  yolcanio  eruption 
from  Skaldbreid,  a  yolcano  in  the  yicinity.  The  "  American  in  Iceland," 
after  committing  the  most  extraordinary  errors  as  to  distances,  positions, 
and  areas,  speaks  of  Thingyellir  as  *'  the  grandest  and  most  awful  scenery  in 
Iceland,  and  probably  unsurpassed  in  beauty,  which  may  be  called  diabolic, 
anywhere  on  the  globe."  Burton  says  "  This  morning  we  spent  in  prospect- 
ing the  humble  wonders  of  Thingyellir." 

The  true  estimate  is  probably  to  be  iound  between  these  extremes.  A 
man  who  has  been  all  oyer  the  world  like  Barton,  depreciates  eyerything 
which  is  not  yery  wonderful.  A  traveller  who  has  ascended  Ghimboraso 
or  Aconcagua  calls  Mont  Blanc  a  mole  hill,  and  the  Rhine  is  a  rivulet  when 
compared  with  the  Amazons  or  the  Missisippi.  The  wonders  of  Thingyellir 
are  to  our  mind  by  no  means  "  humble,"  at  the  same  time  the  scenery  does 
not  surpass  that  which  one  meeis  with,  between  Fairhead  and  the  Giant's 
Causeway.  In  addition  to  the  major  volcanic  chasms,  the  Almannagji,  and 
the  Hraf nagya,  the  ground  about  Thingyellir  is  traversed  in  all  directions  by 
minor  rifts,  the  result  of  the  same  volcanic  action.    These  vary  from  20  feet 
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aoroBB,  to  a  few  inohet.  The  larger  ones  are  often  perpendionlar  and  of  great 
depth,  and  at  the  bottom  ia  seen  clear  bine  water,  the  prodnot  of  some  distant 
jdknll.  The  Parliament  of  Iceland  met  for  several  hundred  years  at  Thing- 
▼ellir,  on  an  oval  raised  space  called  the  Logberg  or  Hill  of  Laws,  surrounded 
on  all  sides  hj  deep  volcanic  crevasses  containing  water. 

Saturday,  August  17  ih.  Got  up  at  half -past  five,  a  warm  sunnj  morning, 
walked  towards  the  S.E.  as  far  as  the  Thingvellir  Lake,  the  largest  mass  of 
water  in  the  Island,  15  miles  long  by  6  wide.  The  volcanic  rifts  oonld  in 
many  instances  be  traced  as  far  as  the  lake,  and  the  lava  could  be  seen  at 
the  edges  of  the  lake  and  beneath  its  surface  in  a  crudely  columnar  form. 
It  is  believed  by  some  writers  that  the  sunk  and  fissured  Thing  Yalley  was 
produced  by  a  great  stream  of  lava  from  Skaldbreid,  which  hardened  on  the 
surface,  while  it  continued  to  flow  as  in  a  kind  of  tunnel  beneath,  until  a 
qnautity  of  it  found  its  way  into  the  lake,  and  that  afterwards  when  the 
supply  from  the  Volcano  ceased,  the  upper  layers  of  the  stream  fell  in  and 
formed  the  present  gigantic  valley. 

We  breakfasted  at  8.30,  and  started  for  the  Qeysirs  at  9.40  a.m.  The 
rest  of  the  valley  was  Yery  rough  and  our  progress  was  slow.  We  crossed 
the  middle  crevasse  called  H&flagj&,  and  later  on  the  eastern  crevasse,  the 
Hrafnagy&.  Then  we  passed  over  a  quantity  of  old  lava,  and  at  length  at 
12 15  p.m.  halted  in  the  Laugarvatn  valley  to  rest  the  horses  ;  after  a  short 
halt  wo  again  started,  and  reached  a  large  farm  on  the  shores  of  the 
Laugarvatn  at  l.SO  p.m.  Several  boiling  alkaline  geysirs  were  visible  just 
below  the  farm  house,  at  the  edge  of  the  lake,  and  dense  clouds  of  steam 
arose  from  them.  Hot  springs  were  also  visible  on  the  other  side  of  the  lake. 
After  luncheoQ,  and  a  short  rest,  we  made  our  way  across  a  stream  which 
flows  into  the  Langarvatn,  and  at  4  20  we  reached  the  Bra&ril  River.  Here 
we  found  a  sort  of  rapids  :  the  water  was  swiftly  rushing  over  a  bed  of  lava, 
and  pouring  down  a  deep  volcanic  crevasse  in  the  middle  of  the  river. 
Having  crossed  the  shallow  portion  of  the  rapids  we  found  a  narrow  bridge 
of  wet  planks,  across  the  crevasse,  over  which  the  ponies  readily  passed. 
Hekla  soon  after  came  into  view,  and  tho  western  snow  fonds  were  distinctly 
visible.  Then  we  passed  through  some  very  bare  country,  between  black 
volcanic  hills  devoid  of  vegetation,  and  after  some  very  rapid  riding  we 
sighted  Laugarfjall,  then  a  tract  of  low  spongy  morass  was  traversed,  a 
rivulet  crossed,  and  the  Laog  Farm  was  directly  abore  us.  A  few  minutes 
later  (6  p.m  )  we  saw  the  steaming  geysir  fields,  and  the  welcome  sight  of 
our  tent  with  the  Union  Jack  fiying  in  the  evening  breeze.  The  total 
distance  from  Thingvellir  as  the  crow  flies  is  26^  geographical  miles,  uid  by 
the  necessary  route  no  loss  than  40  statute  mile9,-T-a  hard  day's  work  oyer 
this  rough  country. 
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We  found  tiiat  our  tent  was  pitobed  almost  ezaotly  where  Mackenzie's 
tent  was  placed  some  sixtj  yean  ago,  that  is  between  the  great  geysir,  and 
the  new  geysir  called  StrOkknr.  The  tent  was  very  comfortable ;  a  thiok 
layer  of  new  hay  was  placed  on  the  ground,  waterproof  rngs  and  blankets 
above  the  hay,  and  air-pillows  for  onr  heads.  The  cooking  was  done  in  the 
open  air.  There  were  four  of  ns  in  a  tent  supposed  to  hold  fourteen  persons, 
so  that  we  had  plenty  of  room.  Three  smaller  tents  were  pitched  close  at 
hand  for  the  guides,  and  two  of  our  companions. 

After  dining  and  resting  for  awhile,  we  turned  out  at  10  p.m.  and  began 
to  cut  sods  to  be  thrown  into  the  StrOkkur  when  a  sufficient  number  had 
been  accumulated.  The  StrOkkur  is  a  geysir  which  can  be  izritated  into 
yiolent  action  by  the  introduction  of  a  quantity  of  sods,  which  block  up  the 
narrow  pipe,  and  thus  cause  the  steam  to  accumulate  beneath  them.  The 
orifice  is  nine  feet  in  diameter  but  it  narrows  to  11  inches,  about  20  feet 
beneath  the  surface. 

Earing  thrown  in  a  quantity  of  sods,  we  waited  till  half -past  11,  but  the 
StrOkkur  refused  to  throw  up  its  usual  column  of  water.  There  was  a  good 
deal  of  light  in  the  sky,  and  the  bitterly  cold  wind  which  had  greeted  us  on 
onr  arrival  had  gone  down,  but  the  air  was  excessively  damp,  and  the  geysir 
steam  was  condensing  on  the  outside  of  our  tent,  so  we  turned  in,  and  gave 
up  all  hopes  of  seeing  the  StrOkkur  till  the  next  day.  The  large  geysir  was 
very  quiet  all  this  time,  and  its  basin  was  full  of  water  which  gave  off  clouds 
of  steams.  During  the  night  we  heard  peculiar  dull  noises  beneath  the  earth, 
but  no  eruption  took  place  from  either  geysir. 

Sunday,  August  18t\,  we  dwelt  in  onr  tents  pitched  among  tho  geysirs. 
It  was  a  warm  bright  sunny  da^ :  Hekia  was  visible  to  the  south  east,  across 
the  valley  of  the  Tangufliot.  StrOkkur  still  refused  to  go  off,  and  the  gpreat 
geysir  showed  no  signs  of  eruption.  At  11.35  a.m.  a  quantity  of  sodSj 
estimated  at  eight  wheeI-barrow*s  full  were  thrown  into  Strokknr;  ten 
minutes  later  an  eruption  took  place,  and  the  sods  were  ejected  churned  into 
fine  mud.  The  eruption  at  its  best  lasted  for  five  minutes,  but  the  geysir 
remained  in  a  perturbed  state  for  at  least  twenty  minutes.  The  water  was 
thrown  to  a  height  which  I  then  estimated  at  150  feet :  this  may  be  an  over- 
estimate,  for  it  is  difficult  to  form  an  accurate  idea  of  heights  on  a  level 
plain,  with  nothing  for  comparison,  but  it  was  certainly  more  than  100  feet. 
A  second  eruption  of  Strokkur  took  place  at  5  p.m.  and  a  third  somewhat 
later. 

Around  the  Great  Geysir  there  are  more  than  twenty  openings  in  the 
soil,  some  emitting  steam,  some  full  of  boiling  water,  some  containing  boiling 
mud,  red  and  yellow,  [some  empty  red  pits  formerly  living  geysirs.  In  the 
eveoing  we  cooked  our  dinner  in  one  of    these  simmering  Gejsirs  called 
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Bleai,  which  afterwards  f arniahed  boiling  water  ready  to  hand  for  oar  coffee. 

On  Monday^  August  Sth^  oar  encampment  at  the  Geypirs  was  broken  np, 
and  we  started  at  10.20  am.  for  the  hamlet  of  Ilrnni,  on  the  way  to  Hekla. 
Oar  largest  tent  was  left  at  a  farm  house  near  the  Greysirs  to  be  ready  for  as 
on  oar  return  Here  one  of  tho  party  left  as  and  went  southward  for  seal- 
shooting,  taking  with  him  a  guide,  a  small  tent,  and  five  ponies.  On  leaving 
the  Gteysirs  we  steered  to  the  south-east,  crossed  a  glacier  river,  then  an 
expanse  of  morass,  and  then  a  lava  field.  LangijokuU  was  seen  to  the  north- 
east. At  noon  we  reached  the  banks  of  the  Hvita,  a  deep  and  broad  glacier 
river  flowing  from  the  Hvitavatn  a  lake  on  the  southern  border  of  the 
Langjoknll.  We  were  ferried  across;  the  pDnies  were  driven  into  the 
water  and  after  some  hesitation  one  brave  little  beast  took  the  lead,  and 
breasted  the  rapid  current.  The  others  followed  in  a  long  diagonal.  They 
were  carried  some  distance  down  the  river,  but  all  landed  safely  in  time,  and 
immediately  b^gan  to  graze.  After  awhile  we  started  again,  passed  through 
a  rooky  lava  stream  plain,  and  reached  Ht  uni.  Although  the  journey  was 
not  more  than  16  miles  we  did  not  arrive  at  our  destination  till  4.20  p.m. 
Unsaddling  and  resaddling  the  ponies,  the  transferenoe  of  the  baggage  to  the 
boat,  and  all  the  arrangements  in  connection  with  the  passage  of  the  Hvita 
occupied  a  good  deal  of  our  time.  At  Hruni  the  pastor,  Johannes  Briehm 
weloomed  us  very  heartily,  and  at  once  brought  the  key  of  the  Church.  In 
the  evening  we  had  a  game  of  whist  at  the  Beotory.  The  pastor  looked  on 
for  awhile,  but  soon  retired.  Oar  guide  Zdega  a  cultivated  man,  who  spoke 
English  fluently,  played  a  fairly  good  rubber. 

TiMsdoy,  August  20th.  We  left  Hrani  the  next  morning  at  9  o'clock,  and 
having  ridden  for  awhile  along  the  vallt-y  of  the  Laxa,  we  came  to  the  banVs 
of  the  river,  and  found  a  very  practicable  ford.  At  noon  we  stopped  at  a 
farm  on  the  banks  of  the  Thjorsa,  a  broad  and  large  river,  taking  its  riso  in  the 
middle  of  Iceland.  We  crossed  in  a  boat,  while  our  28  ponies  formed  a  long 
line,  and  swam  over  in  the  usual  manner.  Then  we  bore  to  the  west  iu  order 
to  visit  the  priest  of  Storuvellir  Gudmundur  Jonsson,  who  is  an 
avthority  in  regard  to  Hekla.  He  rode  with  ns  over  several  miles  of  his  own 
glebe  land,  a  volcanic  plain  covered  with  scant  herbage,  and  bounded  on  the 
south  by  a  great  field  of  ancient  lava.  At  4.20  we  arrived  at  the  Galtaloekr 
Farm  near  the  base  of  Hekla.  Estimated  distance  from  Hruni  26  miles.  We 
put  np  two  small  tents  near  the  farm  house,  bnt  some  of  ns  preferred  to  sleep 
in  the  ont  houses  of  the  farm.  The  summit  of  Hekla  was  enveloped  in 
clouds,  and  the  prospect  for  the  morrow  did  not  look  very  promising. 

Wednesday,  August  21st. — On  February  27th  last  severe  earthquakes 
were  felt  throughout  the  south- west  portion  of  Iceland,  particularly  in  the 
districts  of  Land,  Bangarolh'r,  Hreppa,  and  Fljotschlith^  which  are  situated 
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immediately  to  the  aonth  and  aoath-west  of  Monnt  Hekla.  Botwcon  8  and 
9  p.m.  an  intense  illnmination  of  the  sicj,  at  first  bclieyed  to  be  actual  fire, 
was  seen  to  the  south-east.  This  was  found  to  be  due  to  the  reflection  bj 
clouds  of  the  light  emitted  by  molten  lava  within  a  subsidiary  crater,  or 
hoGca  del  fuoco,  as  the  Italians  would  call  it,  of  Hekla.  On  the  following  day 
dense  columns  of  smoke  ascended  from  the  crater,  and  quantities  of  volcanio 
ashes  fell  in  the  districts  of  Hreppa  and  Biskupstundur.  The  light  was 
seen  at  Beykjavik,  nearly  seventy  miles  distant,  and  there  appeared  to  bo 
two  vents  of  fire. 

One  month  after  the  eruption  Prof.  T<$ma8  Hallgrimson  visited  the 
district  and  endeavoured  to  discover  the  exact  position  of  the  new  crater. 
He  found  it  in  the  Batidaskal  Yalley,  about  four  miles  to  the  north-east  of 
Hekla,  and  in  connection  with  one  of  its  outlying  spurs.  The  chief  crater 
was  observed  to  be  near  the  northern  base  of  Krakatinkr,  and  a  good  deal  of 
new  lava  was  heaped  around  it.  Herr  Nielsens,  a  merchant  of  Eyrabakki, 
on  the  southern  coast  of  Iceland,  visited  the  scene  of  the  eruption  about  the 
same  time,  and  by  ascending  Krakatinkr  he  was  able  to  look  down  into  the 
new  crater.  He  also  determined  its  position,  and  traced  the  course  of  the 
new  lava  streams.  The  map  which  is  here  reproduced  (for  which  I  am 
indebted  to  Sjera  Ghidmundr  Jonsson,  the  priest  of  Stdruvcllir),  is  a  copy 
of  Nielsens'  sketch  made  on  the  spot. 

Two  g^des  accompanied  us,  and  we  took  a  relay  of  ponies  in  case  of 
accident  or  fatigue.  We  left  the  Galtalcekr  farm  (see  the  map,  route  a  a)  at 
7.30  a.m.,  crossed  a  small  streamlet,  and  soon  came  upon  a  growth  of  dwarf 
biroh-trees  from  one  to  two  feet  in  height.  Here  we  put  up  a  covey  of  very 
tame  ptarmigan.  On  emerging  from  the  underwood  we  entered  a  long 
level  plain  of  volcanic  sand  and  ash,  extending  between  the  river  Thiorsa  and 
the  smaller  stream  called  Yestri-B^gi.  We  cantered  over  the  plain  for 
about  ten  miles,  turning  aside  for  a  moment  to  look  at  the  falls  of  the 
Thiorsa,  at  the  southern  base  of  Bdrfell.  The  substance  of  the  plain  is  black 
volcam'c  sand  and  ash,  with  occasional  white,  grey,  and  red  patches  of 
pumice.  At  9.16  a.m.  we  found  ourselves  near  the  termination  of  the  Yestri- 
B&ng^,  and,  bearing  to  the  south-east,  we  forded  the  stream,  and  almost 
immediately  afterwards  came  upon  fields  of  volcanic  ash  and  lava.  The 
gpround  now  became  very  rough,  masses  of  lava  were  strewn  in 
all  directions,  and  there  was  of  course  no  track.  We  passed 
several  cones  of  ashes  emitted  by  extinct  craters,  and  presently 
saw  in  front  of  us  BatidaskaJ — the  red  mountain — a  subsidiary  cone  probably 
thrown  up  in  1554.  We  wound  along  the  Baudaskal  valley,  which  is  between 
six  and  seven  miles  in  length  and  nearly  two  miles  broad,  passing  by  the  base 
of  several  large  cinder-cones.    The  new  lava  of  1878  was  soon  sighted,  and  we 
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parento,  there  is  a  small  Cathedral,  a  Latin  Sohool  containiiig  90  BtndeniB ;  d 
small  archaoologpical  Museiim  in  the  Cathedra!,  a  public  Library  also  in  the 
Cathedral,  numerous  warehouses  full  of  dried  fish,  and  a  few  shops  kept  hj 
Danes. 

On  the  morning  of  Thursday,  August  16th,  we  started  at  10  a.m«  for 
Thingrellir.  The  temperature  in  the  shade  at  Beykjayik  at  9  a.m.  was 
18'^.=61.25  Fah«  Our  caraloade  consisted  of  34  ponies,  a  chief  g^de 
named  Zdega,  who  had  the  management  of  the  whole  affair ;  four  men  to 
look  after  the  ponies,  unload  the  luggage^  raise  the  tents,  and  so  on ;  a  cook 
withoat  whom  we  should  hare  been  literally  nowhere ;  and  six  of  ourselves. 
We  each  had  a  spare  pony,  which  we  rode  during  the  seoond  half  of  the  day's 
journey.  Tents  were  ahready  waiting  for  us  at  the  Geysirs,  and  some 
additional  stores  at  Hruni  on  the  way  to  Hekla.  The  other  ponies  carried 
our  baggage  either  in  oblong  boxes,  or  in  waterproof  bags ;  also  prorisions 
in  the  form  of  tinned  meats,  flour  for  bread,  sugar,  coffee,  whisky,  and  so  on. 
For  a  short  distance  we  had  a  made  road  along  which  we  scampered  as  fast  as 
we  oonld  go ;  then  the  smaU  riyer  Laxa  was  forded,  and  we  halted  at  12.80 
p.m.  at  Middalurge  Farm  to  rest  the  ponies,  and  to  lunch.  They  gars  us 
some  rye  bread  and  butter,  and  capital  coffee  and  cream.  During  the  after- 
noon the  road  became  very  rough,  and  we  passed  through  a  country  corered 
with  masses  of  laya,  forded  a  river  a  good  many  times,  and  finally  entered 
upon  a  region  of  old  moss-grown  lava,  which  continued  until  we  found  our- 
selves on  the  brink  of  the  Almannagja — the  great  eastern  volcanic  rift  at 
ThingvelUr.  Here  we  dismounted,  and  led  our  ponies  down  a  steep  cause- 
way  to  the  bottom  of  the  valley,  and  then  having  forded  the  Oxar4,  we  found 
onrselves  at  our  quarters  for  the  night — ^the  Church  at  Thingvellir.  Our 
journey  terminated  at  5.80  p.m  The  distance  from  Reykjavik  is  24 
geogn^hical  mfles  as  the  crow  flies,  and  by  the  only  available  route  35  miles. 
We  had  pushed  over  some  of  the  rough  country  at  a  pace  which  astonished 
an  of  us,  some  of  it  country  across  which  you  would  not  dare  to  take  an 
English  horse.  The  best  sort  of  Iceland  ponies  are  very  sure  footed  and 
very  fast ;  they  climb  like  goats,  swim  swift  and  deep  glacier  rivers,  pick 
their  way  over  morasses,  and  gallop  up  hill,  and  down  hill,  and  over  stony 
grounds. 

On  our  arrival,  the  priest  of  Thingvellir  appeared  and  handed  over  to  us 
the  key  of  his  Church.  Churches  are  commonly  used  throughout  Iceland  as 
sleeping  quarters ;  the  library  of  the  hamlet,  and  some  of  the  priest's  stores 
are  often  kept  in  them.  The  Thingvellir  Church,  which  is  laxger  than  some 
which  we  afterwards  saw,  is  a  tarred  wooden  structure,  having  three 
windows  on  each  side.  It  is  24  feet  long,  15^  feet  broad,  and  7  feet  high 
under  the  gallery  (a  mere  loft),  and  12  foet  high  in  the  rest  of  the  building. 
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picked  oar  way  for  abont  threo  miles  between  the  edg^  of  the  field  and  the 
sloping  sides  of  the  cinder*oones«  By  the  time  we  had  ridden  some  23  miles 
from  Galtalcekr  we  found  oorselyes  at  the  edge  of  a  field  of  old  laya, 
oontignons  to  the  laya  of  1878,  and  in  sight  of  the  largest  of  the  new  craters. 
The  summit  of  HeUa  was  on  our  right,  about  four  miles  distant,  and  Kraka- 
tinkr  was  nearly  facing  us  to  the  south.  Here  we  left  the  ponies,  tied  head 
and  tail  together,  to  prerent  straying  during  our  absence.  The  only  possible 
way  to  get  nearer  to  the  new  crater  was  to  clamber  oyer  the  old  bed  of  lava, 
which,  although  very  rough  and  jagged,  was  not  difficult  to  cross,  on  account 
of  its  coTering  of  moss.  At  the  edge  of  this  bed  we  came  upon  a  small  tract  of 
old  snow,  corered  with  yolcanio  ash  to  the  depth  of  about  eight  inches.  Then 
we  reached  the  new  laya  and  saw  the  largest  cono  of  the  new  craters  imme- 
diately in  front  of  us,  and  about  half-a-milo  distant.  The  now  laya  was  more 
rough  and  cindery,  at  least  at  the  surface,  than  any  I  haye  cyer  seen  around 
Etna  or  Ycsuyius.  Its  surface  was  extremely  jagged,  and  it  was  broken  into 
ridges,  and  crests,  and  sharp  pinnacles,  which  yielded  uncertain  support  to 
the  foot  or  hand.  Hence  it  was  both  difficult  and  dangerous  to  cross,  and 
we  could  only  climb  oyer  a  few  dozen  yards  of  it.  Standing  upon  its  surface 
we  could  see  the  cone  of  the  largest  of  the  new  craters  emitting  small  quan- 
tities of  yapour  and  incrusted  with  red  and  yellow  substances.  The  laya 
field  extended  both  to  our  right  and  loft,  and  in  some  places  it  was  giying  off 
yapour.     The  edge  of  the  field  along  which  we  trayelled  was  about  twenty 


regard  to  Etna.  Bat  HeUa  preeents  rather  the  appeazanoe  of  a  hogr's  back.  Seen  from  the 
north  or  south  it  has  a  long  oval  outline,  seriated  by  virtne  of  its  three  cxaters,  and  with 
an  axis  which  passes  from  north-east  to  south-west.  Thus  the  ends  of  the  oval  mass  alone 
present  the  usnal  oonical  appearance  of  volcanoes.  It  is  rather  a  line  of  craters  than  a 
single  one ;  a  volcanic  rift  elevated  above  the  plain,  with  large  hocche  del  fuoco.  These  rifts 
are  common  in  all  volcanic  coontries.  In  Iceland  we  have  a  notable  example  in  Koetlagia, 
as  we  oommonl J  call  the  volcano ;  in  realiigr  Koetlorgja — the  KoeUa  rift,  along  the  line  of 
which  various  vents  of  fire  exist.  So  again  we  have  Almannagja,  the  great  rift  at  Thing- 
vellir.  In  the  emption  of  Etna,  which  took  place  in  18-i5,  a  large  rift  opened  in  the  side  of 
the  mountain,  and  along  the  line  of  it  no  less  than  seven  small  craters  opened.  In  the  last 
eruption  of  Hekla  fourteen  small  craters  opened  in  a  line.  We  have  to  distingoish  between 
volcanoes  terminate  I  by  one  large  crater,  which  always  fnmlahes  the  vent  when  the  emp- 
tion takes  place  from  the  summit,  and  volcanoes  terminated  by  a  line  of  craters,  one  or 
other  of  which  may  be  active  at  any  one  time.  To  the  former  class  belong  Etna  and  Vesu- 
vius, to  the  latter  Hekla  and  £oetla-gja. 

Apparently  we  cannot  get  ont  of  the  way  of  spelling  HeUa  Hecla.  In  one  of  our  leading 
jonrnala  of  October  11th  I  notice  the  spelling  Hecla.  Hekla  means  hooded,  in  allusion  to 
the  covering  of  snow,  or  of  clond,  which  so  frequently  rests  ui>on  its  summit.  HofcuU  signifies 
a  chasablo  in  Icelandic.  According  to  some  writers  Mount  Pilatue,  near  Lucerne,  takes 
its  name  from  Pileatu?,  in  ulliisiou  to  its  cloud-capped  summit.— Lbttkr  to  "  Naturb." 


85 


feet  in  depth,  but  in  some  places  it  was  piled  to  a  mnoh  greater  height.  The 
lava  YfOB  very  close  and  compact  some  distance  from  the  exterior;  it  was 
cracked  and  split  in  all  directions.  While  incrustations  of  salt  (not  chloride 
of  ammoniam,  which  is  common  in  some  laras)  were  often  noticed  at  the 
points  of  fracture;  also  brilliant  red  and  yellow  incrustations,  which  are 
often  mistaken  for  sulphur,  but  which  in  the  caso  of  this  lava,  at  least,  I 
hare  proved  to  be  sesquichloride  of  iron.  In  some  parts  of  the  lava  these  in- 
crustations coYcred  many  square  yards,  while  fumes  of  hydrochloric  aoid 
were  f rooly  emitted  in  their  vicinity.  The  sesquichloride  when  removed  from 
the  lava  rapidly  absorbed  moisture  from  the  air  and  formed  an  intensely  acid 
solution.  We  left  the  neighbourhood  of  the  new  crater  at  2.30  p.m  ,  rested 
at  1  p.m.  on  the  banks  of  the  yestri-B&ng&,  and  reached  Qaltalcekr  at  6.15 
p  m.,  having  left  it  eleven  hours  before,  and  travelled  over  nearly  fifty  miles 
of  volcanic  country. 

Two  short  accounts  of  the  eruption  have  been  published  in  Icelandic,  the 
one  by  Prof.  Hallgrimson,  the  other  by  Herr  Nielsens.  These  have  been 
translated  for  me  by  Herr  Matthias  Jockumsson,  of  Reykjavik,  to  whom  I  beg 
to  express  my  acknowledgments.  According  to  Hallgrimson  there  are  four- 
teen small  craters  situated  in  a  line  passing  from  west-south-west  to  east- 
north-east,  which  line,  if  prolonged,  would  pass  through  the  centre  of  the 
craters  on  the  summit  of  Hekla.  The  distance  between  the  extreme  craters 
of  February  27th  is  about  6,000  feet. .  The  lava  flowed  more  than  a  mile  to 
the  south  of  the  largest  of  the  new  craters,  but  the  main  stream  flowed  to 
the  north  and  north-east,  and  nearly  reached  the  Mountain  Yalakn^kr. 

Nielsens  approached  the  scene  of  the  eruption,  a  month  after  its  com- 
mencement, from  the  north-west,  and  passing  between  V alafell  and  Yalaknukr, 
he  went  due  south  to  Krakatinkr,  along  the  eastern  edge  of  the  new  lava. 
From  the  summit  of  Krakatinkr  he  looked  down  into  the  principal  crater, 
and  saw  that  it  opened  towards  the  east,  and  that  its  sides  were  almost 
perpendicular.  The  lava  within  it  was  seen  to  be  agitated  by  a  wavy  motion 
like  the  billows  of  the  sea^  and  a  stream  of  glowing  lava  was  moving  towards 
the  south.  A  good  deal  of  vapour  was  apparent,  and  loud  noises,  as  of  the 
roaring  of  tho  sea  The  valley  is  moat  steep,  in  a  line  which  passes  north- 
west and  southeast  from  Raudfoesafyall ;  here,  consequently,  was  the 
greatest  depth  of  lava.  The  stream  varies  from  10  to  100  feet  in  thickness, 
and  in  some  places  it  has  burrowed  beneath  the  snow  and  ice.  The  lava  is 
almost  black  in  colour,  and  closely  resembles  the  old  Hekla  lavas  in  texture  j 
as  it  cooled  it  split  up  with  g^at  noise  and  commotion. 

Nielsens  again  visited  the  neighbourhood  of  the  new  crater  on  June  9th. 
The  lava  had  not  increased  in  quantity  since  the  beginning  of  April,  but 
colnums  of  vapour  still  arose  from  it,  and  small  quantities  of  ashes  and  of 
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pnmice  liad  fallen  daring  April  and  May.  He  crossed  the  warm  lava  and 
managed  to  ascend  the  largest  crater,  which  was  fonnd  to  be  90  feet  in 
depth  and  abont  100  feet  in  circnmference.* 

Thursday,  August  22nd. — The  morning  of  the  22nd  was  very  nnpropitioos  ; 
ib  rained  hard,  the  olonds  were  low  down  on  the  mountains,  and  the  air  waa 
cold  and  October  like.  We  spent  the  morning  at  Galtalrakr,  and  as  the  day 
wore  on  we  began  to  fear  that  we  shonld  haye  to  abandon  onr  projected 
ascent  of  Hekla,  and  to  return  to  England  without  having  accomplished 
one  of  the  main  objects  of  our  visit  to  Iceland.  One  of  our  party  of  five 
started  off  for  the  south  coast  in  spite  of  the  downpour.  About  noon  the 
air  began  to  clear,  and  at  three  o'clock  I  started  for  Storuyellir  in  order  to 
see  again  and  to  copy  Sira  Jonsson's  map  of  the  scenery  of  the  new  eruption 
of  February,  1878.  At  the  same  time  two  of  the  party  started  in  the  opposite 
direction,  and  in  less  than  an  hour  abd  a  half  they  brought  down  eight  and  a 
half  brace  of  ptarmigan,  with  one  gun.  On  returning  from  Storuyellir  I  saw 
a  flock  of  at  least  sixty  wild  geese,  but  it  was  impossible  to  get  near  them. 
In  the  eyeoing  there  was  a  magnificent  silyer  sunset,  seen  oyer  the  mountains, 
to  the  N.W.  of  Hekla;  the  whole  landscape  was  dotted  in  a  silyer  glow. 
It  rained  most  of  the  night. 

Friday,  August  2drd.— We  left  GaltalcBkr  Farm  at  9.40  a.m.,  taking  with 
us  G.  Z5ega,  our  guide  from  Bcykjayik,  together  with  the  occupant  of  the 
Noefholt  Farm,  on  the  flanks  of  Hel^la.  (Route  h  h  on  the  map).  Haying 
crossed  the  Yestri-B&ng&,  we  proceeded  nearly  due  south,  passed  the  Kcef- 
holt  Farm,  near  which  we  came  upon  the  laya  of  1846 ;  and  then  passed  oyer 
some  yery  rough  laya-strown  ground  coyered  with  yolcanic  ash,  which  con- 
cealed holes  into  which  the  ponies  sometimes  stumbled  and  fell.  The  lava  of 
1846  is  coyered  with  the  same  moss  which  we  noticed  on  the  old  laya  near 
the  crater  of  1878,  which  causes  it  to  look  much  older.  When  the  ascent 
became  greater,  we  left  the  ponies.  Distance  to  foot  of  steep  incline  about 
seyon  miles  from  Galtaloekr.  Followed  the  south'>m  boundary  of  the  laya- 
field  of  1816,  until  we  reached  a  stoop  incline  which  we  ascended.  Crossed 
a  small  portion  of  the  old  laya  field,  then  a  tract  coyered  with  volcanic  ashes, 
and  finally  found  ourselves  at  the  bottom  of  a  steep  slope  covered  with  snow, 
beneath  which  water  was  hoard  rasbing  downwards.  The  ascent  of  this 
slope  without  alpenstocks  waa  not  easy.  Several  other  snow  slopes  wero 
crossed,  and  we  then  found  ourselves  near  the  crater  of  1815 — the  most 
westerly  of  the  four  craters  on  the  summit  of  Hekla.  Above  this  wc  saw  a 
crater  with  a  red  smoking  mound  within  it ;  then  in  succession  the  third  and 
fourth  craters,  and  beyond  the  most  easterly  crater  a  nearly  level  snow- 
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coyered  waste  full  of  lava  blocks.  From  the  most  easterly  extremitj  of  this, 
which  was  reached  at  2.30  p.m.,  we  looked  down  npon  the  principal  crater  of 
1878.  The  snmmit  of  Hekla  is  covered  with  mnch  ash,  sand,  and  red  pnmice, 
together  with  lavas  of  every  degree  of  compactness,  from  the  most  vesicnlar 
np  to  obsidian.  The  descent  over  the  snow-slopes  was  tronblesomo,  on  ac- 
oonnt  of  their  steepness  and  the  slipperiness  of  the  snow,  bnt  we  regained 
the  spot  at  which  we  had  left  the  ponies  at  5  p.m. 

Hekla  was  ascended  for  the  first  time  in  the  year  1770.  The  difficnlties 
of  the  ascent  have  been  mnch  exaggerated  subsequently.  Many  travellers 
have  made  no  attempt  to  soaJe  the  moantain.  Even  the  *'  American  in  Ice- 
land," who  was  in  the  neighbourhood  of  Hekla  only  three  years  ago,  asserts 
that  "  the  obstacles,  real  and  imaginary,  stated  to  be  in  the  way,  such  as 
tortuous  and  difficult  paths,  swollen  rivers,  depth  of  snow,  tresbcherous  bog^, 
and  the  evident  indisposition  of  the  guides,  perhaps  from  superstitious  feais, 
to  make  the  attempt,  compelled  us  to  turn  our  backs  upon  this  snowy 
monarch  of  Iceland."  Other  writers  speak  of  the  "  fearful  precipices  "  and 
of  places  where  "  a  slip  would  be  to  roll  to  destruction." 

The  fact  is,  it  is  quite  an  easy  mountain  to  climb,  in  witness  whereof  I 
may  mention  the  very  abnormal  conditions  under  which  I  ascended  it.  The 
day  preceding  our  ascent  had  been  extremely  wet,  and  there  was  at  least  a 
possibility  of  a  downpour  on  the  day  itself;  moreover,  there  were  streams  to 
ford,  and  I  had  consequently  put  on  waterproof  wading  stockings,  and  the 
usual  accompaniment  of  thick  iron-clad  wading  clogs,  which,  although  the 
most  cumbrous  things  in  the  world  to  walk  in,  are  well  suited  for  riding  in 
the  humid  climate  of  Iceland.  If  the  steepness  and  length  of  the  ascent  had 
required  it,  of  course  I  should  have  left  these  encumbrances  with  the  ponies, 
but  it  was  quite  unnecessary,  and  I  accomplished  the  ascent  without 
difficulty  in  this  unwieldly  equipment.  Surely  a  mountain  of  this  height  was 
never  before  ascended  in  clogs  and  waders,  and  the  fact  of  its  being  possible 
to  do  so  without  inconvenience,  is  a  sufficient  answer  to  those  who  would 
make  the  ascent  of  Hekla  a  dangerous  and  difficult  feat  * 

Saturday f  Aujutt  2^ih. — This  ccorning  the  Galtalsskr  encampament  was 
broken  up,  and  we  started  for  Ilruni  at  10  a.m.  It  was  cold,  dall,  and  windy, 
and  it  rained  heavily  the  whole  day.  We  arrived  at  Hruni  at  4  p.m. ;  of 
course  there  was  no  fire,  and  the  Church  was  excessively  cold  and  cheerless. 
We  spent  the  even'ng  at  the  Parsonage,  and  slept  in  the  Church. 

Sunday  25th. — Mild  bat  cloudy  moiling,  changing  afterwards  to  a  bright 
sunny  day.  We  lo't  Hroni  fur  the  Gey  sirs  at  10  p.m.,  and  arrived  on  the 
banks  of  the  Urita  at  1  p.m.,  having  previoasly  passed  through  a  fine  rocky 
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gforge.  The  H? ita  wm  orowed  in  the  same  manner  at  before  mentioned,  and 
when  we  got  to  the  opposite  bank,  we  rode  for  a  few  miles  np  the  rivw  to 
Fee  the  Gnllfoes,  where  the  whole  river  falls  twioe,  the  seoond  timo  into  a 
Yoloanio  crevasse.    We  arrived  at  the  Geysirs  at  4.30  p.m. 

On  Mondaj  we  travelled  to  Thinj^vellir,  stajod  the  night  in  the  charch, 
and  started  at  8  the  next  morning  for  Reykjavik,  where  we  arrived  at  3.30 
p.m.,  having  ridden  nearlj  300  miles  since  we  had  left  the  town  a  fortnight 
before.  We  fonnd  onr  vessel  the  "  Cnmbrae  "  in  Bejk javik  harbour,  and  we 
stayed  till  the  following  Friday,  by  whioh  time  516  ponies  had  been  shipped. 
On  onr  return  voyage  we  had  perfectly  calm  weather,  and  we  reached  L^th 
in  two  hours  less  than  four  days  from  Reykjavik. 
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MEETING   HELD   Dec.   5th,   1878. 


The  following  donations  were  annoanoed :— ''  Fragments  of  Local  Legend 
and  History  of  Wellington  College/'  by  the  Author;  Bulletin  of  tbe  United 
States  Survey  of  the  Territories,  by  the  U.S.  Government,  Vol.  lY.,  No.  9 ; 
Hermit  Grab,  by  E.  G.  Vincent. 

W.  H.  E.  Worship  read  a  paper  on  Hops.  It  was  professedly  a  short 
paper,  written  from  actual  observation,  for  the  purpose  of  enabling  a  discussion 
to  take  place  after  it  was  read.  An  O.M ,  one  of  the  original  members  of  tbe 
Society,  Bev.  J.  W.  Parrington,  had  kindly  come  down  to  attend  the  meeting, 
and  as  his  curacy  was  situated  in  the  very  midst  of  the  Hop  district,  he  was 
able  to  add  some  very  interesting  information.  The  following  summary  is 
drawn  up  from  the  Paper,  and  other  remarks  made  during  the  discussion. 

The  great  hop-gprowing  country  is  Kent,  but  it  is  also  cultivated  to  a 
great  extent  in  Herefordshire  and  Sussex.  Though  indigenous  to  England,  it 
grows  elsewhere,  and  in  many  parts  of  Germany  there  are  very  large  Hop 
Gardens.  They  are  called  Hop  Qwdena  from  the  very  great  care  required  in 
the  cultivation ;  not  only  has  the  ground  to  be  dug  over  with  a  spade,  and  to 
be  kept  constantly  clear  of  weeds,  but  it  has  to  be  very  highly  manuied,  the 
manures  used  being  sprats  and  old  rags.  Of  the  former  large  quantities  have 
to  ba  carted  for  many  miles,  and  being  in  a  state  of  decomposition  long  before 
reaching  the  Hop  Gardens,  the  odour  is  anything  but  pleasant.  Unfortunately 
this  kind  of  manure  acts  very  injariously  in  causing  the  destruction  of  an 
enormous  number  of  fish  of  all  kinds,  for  wherever  they  are  plentiful  the  net 
is  freely  used ;  after  taking  out  the  larger  fish  for  food,  the  smaller  are  not 
returned  to  the  riyer,  but  are  kept  for  the  purpose  of  "  adulterating "  the 
sprats,  and  thus,  as  Mr.  Frank  Buckland  says,  the  fisheries  are  very  seriously 
injured.  The  ra^s  are  obtained  from  all  sources,  especially  from  the  Hospitals, 
and  are  almost  as  offensive  as  the  sprats.  One  field  was  observed  to  be 
manured  with  the  chipping^  of  seal-skin  jackets.  Another  manure  is  that  of 
the  hop  binds  which  after  the  hops  are  gathered  is  chopped  up  and  spread  on 
the  land. 

The  Hop  roots  are  planted  in  groups  of  three,  about  two  yards  apart, 
and  the  rows  are  kept  so  symmetrical  that  even  when  the  hops  are  full  gtown 
you  can  see  from  end  to  end  of  the  garden  between  the  rows  in  all  directions. 
For  the  first  two  years  after  a  garden  has  been  planted,  the  hops  are  always 
so  poor  that  they  are  not  worth  picking,  and  it  is  not  till  the  third  year  that 
the  farmers  find  it  worth  while  to  undergo  the  cost  of  picking  them.  The 
first  year  they  are  hardly  ever  staked  out ;  and  in  the  second  year  they  have 
comparatively  small  hop  poles. 
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In  the  third  year  they  reach  their  fnll  maturity,  and  three  hop  poles  are 
placed  round  each  patch.  These  poles  are  about  twelve  foot  high,  and  are  atnok 
about  ten  iuches  into  the  gronnd,  and  the  hops  twine  roond  them*  As  such 
large  numbers  of  these  poles  are  required,  g^reat  care  is  taken  to  preirent  them 
from  rotting  by  boiling  the  ends  in  pitch.  Large  tracts  of  woodland  are  out 
down  in  rotation  every  seven  years  to  provide  hop  poles,  and  when  the  hop 
picking  is  over  the  poles  are  stacked  in  conical  piles.  It  is  a  curious  fact  in  the 
nature  of  hops  that  the  binds  will  not  twine  round  the  poles  both  ways  but 
always  grow  from  right  to  left.  If  you  try  to  force  it  to  grow  the  other  way 
by  tying  it  back  it  will  obstinately  make  great  bends  back,  and  if  you  persist 
in  tying  it  the  plant  dies  down  for  the  year. 

After  all  the  care  and  expense  spent  in  the  cultivation  of  the  hop^  the 
profits  are  very  doubtful.  If  the  third  season  is  wet  or  at  all  unfavourable  to 
hops,  the  great  majority  of  gardens  will  have  very  poor  crops,  though  some 
particular  gardens  have  never  been  known  to  fail  bearing  good  crops,  even  in 
the  worst  of  seasons.  Besides  damp,  loind  is  very  destructive  to  hops,  a  strong 
wind  destroying  the  plants  in  a  very  short  time,  turning  them  all  brown  as  if 
burnt ;  then  again  there  are  numerous  insect  enemies,  the  green  fly,  and  the 
Hop  Dog,  being  the  worst.  The  first  is  a  species  of  the  common  green  Aphis 
which  infests  roses  in  the  early  part  of  summer ;  its  en^my  is  the  larva  of  the 
Lady-bird,  which  destroys  enormous  quantities,  sucking  their  juices  and  leav- 
ing merely  an  empty  shell.  The  Sop  Dog  is  the  caterpillar  of  the  Pale 
Tussock  Moth  (Dasychhra  Pudihunda),  a  very  pretty  caterpillar  with  dense 
tufts  of  yellow  hairs  on  the  back,  and  a  longer  dull  red  tuft  on  the  last 
segment  of  the  body. 

The  most  interesting  part  of  hop  cultivation  is  the  picking  season.  Then 
the  worst  portion  of  the  scum  of  London  comes  down  into  the  country  to  take 
part  in  the  picking,  and  to  enjoy  themselves  at  the  same  time.  These 
wretches  will  pick  most  industriously  during  the  day,  and  thus  earn  a  great 
deal,  while  they  oommit  endless  damage  daring  the  night  by  poaching  and 
trespassing.  At  this  period  of  the  year  the  by. lanes  are  quite  unpleasant  to 
walk  in,  as  yon  are  sure  to  meet  a  band  of  these  drunken  hop  pickers,  who 
have  no  regard  for  decency  or  morality.  In  many  places  the  hop  farmers 
refuse  to  employ  any  pickers  except  the  village  people  in  the  neighbourhood, 
thereby  preventing  the  place  from  being  overrun  by  hop  pickers  from  London, 
but  as  the  season  is  very  short  in  those  parts  where  hops  are  cultivated  most 
extensively,  the  picking  cannot  be  done  by  the  neighbours.  In  some  places 
too  every  class  of  persons  enjoys  the  pleasures  of  Hop -picking,  even  titled 
ladies,  the  profits  derived  from  their  labour  being  devoted  to  some  charitable 
purpose.  Great  care  is  required  in  picking,  as  the  hops  must  not  be  bruised  i 
each  hop  la  taken  off  separately  by  its  stalk,  so  as  not  to  touch  the  hop  itself. 
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Slow  as  the  prooefls  may  appear  at  first  sight,  it  is  astonishing  how  rapidly 
they  oan  be  picked.  Foremen  are  oontinually  going  roond  to  examine  the 
picked  hops,  and  have  to  keep  a  very  sharp  look-out  If  the  hops  are  very 
badly  pioked  the  farmer  declines  to  pay  the  pickers. 

There  are  seyeial  kinds  of  hops,  which  ripen  at  different  times.  The 
great  aim  of  the  farmer  is  to  gather  his  hops  the  moment  they  are  ripe,  and 
henoe  when  he  has  a  large  amount  of  hop  garden,  he  plants  different  kinds  of 
bops,  so  that  as  soon  as  one  lot  is  gathered  another  may  be  in  perfection. 

Dnriog  the  season  the  hop  garden  is  a  very  picturesque  sight,  the  hop 
binds  arch  oyer  and  form  pretty  green  ayenues,  which  are  remoyed  one  by  one 
by  the  pole  cutters.  The  pickers  each  take  a  bin,  formed  by  two  large  stakes 
with  a  sack  doth  suspended  between  them,  and  closed  at  the  ends.  These  bins 
will  hold  about  sixteen  busheld.  The  pole  cutters  cut  the  binds  about  three 
feet  from  the  ground,  and  then  pull  up  the  poles  and  distribute  them  to  the 
p:ckers,  who  pick  at  a  great  pace.  They  are  paid  by  the  number  of  bushels 
they  pick.  In  a  good  year  when  the  hops  are  large,  they  generally  get  Is.  for 
eight  or  nine  bushels,  but  in  a  bad  season  it  is  as  much  as  fiye  or  six  for  a 
shilling.  In  this  way  a  f  aipily  oan  earn  two  or  three  pounds  a  week  while  the 
season  lasts.  The  pickers  haye  to  commence  at  six  in  the  morning,  and  go 
on  till  six  or  seyen  at  night.  They  bring  their  food  with  them,  and  stay  all 
day  in  all  weathers.  The  picking  is  therefore  a  very  arduous  operation,  as 
each  bin  has  to  take  a  certain  number  of  poles,  and  must  not  be  left  yacant 
for  a  day.  No  leayes  must  be  picked,  and  the  hops  should  not  be  torn  off 
and  bruised,  for  then  they  are  almost  useless* 

As  soon  as  a  sufficient  quantity  haye  been  collected  from  the  bins  they 
are  sent  off  to  the  kilns  to  dry.  These  kilns  are  great  round  brick  towers,  at 
the  bottom  of  which  is  a  large  fire  and  aboye  a  partition  the  hops  are  spread 
out  to  dry.  They  stay  there  for  a  night  till  they  are  well  steamed  and  then 
they  are  put  into  pockets.  The  pockets  are  big  sacks  about  twice  the  sise  of 
an  ordinary  wheat  sack.  They  are  suspended  to  a  round  hole  in  the  floor  of 
the  drying  room  and  men  get  into  them  dragging  as  many  hops  as  they  can 
after  them.  These  they  tread  down  tight  and  bring  down  more  and  more  till 
in  the  course  of  their  treading  they  gradually  rise  to  the  top  of  the  beg  and 
the  pocket  is  full.  It  is  then  fastened  up  and  sent  up  to  London  or  to  some 
large  hop  faotors. 

The  tithe  on  hop  gardens  is  much  heayier  than  on  oom  lands  or  pastures. 
In  some  parts  of  Kent  it  is  four  times  as  much,  being  about  16s.  an  acre,  but, 
I  cannot  be  sure  if  this  rule  preyails  eyerywhere. 

Hop  growing  is  a  great  matter  of  speculation,  eyen  when  the  ground  is 
oacef oily  tilled,  for  if  the  third  season  is  wet  or  at  all  unfayourable  to  hops, 
the  great  majority  of  gardens  will  haye  yery  poor  crops.      I  haye  known, 
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however,  parfcionlar  gardens  which  Lave  never  failed  to  have  a  good  crop  in 
the  worst  of  seasons.  But  these  gardens  can  never  continue  more  than  three 
years  in  maturity,  for  after  five  years  hop  growing  the  soil  becomes  so  used 
np  that  in  the  order  of  rotation  of  crops,  it  becomes  necessary  to  change 
the  produce. 

Another  great  cause  of  hop  growing  being  a  losing  afEair  is  the  com- 
petition with  foreign  hops.  Till  the  last  few  years,  they  did  not  know  how  to 
dry  their  hops  properly,  and  so  sent  them  over  to  England  to  be  kiln-dried, 
after  having  first  dried  them  as  well  as  they  could.  For  though  the  Sre$h 
hops  will  be  seriously  damaged  by  pressure,  when  dried  they  may  be  packed 
as  tightly  as  possible  without  suffering  any  injury.  Latterly  they  have 
induced  Bnglishmen  to  go  over  and  show  them  how  to  kiln-dry  the  hops  and 
as  labour  is  so  cheap  there,  they  can  send  them  to  the  English  markets  amd 
undersell  the  English  growers. 

Labour  is  becoming  scarce  and  this  year  a  garden  of  no  less  than  thirty 
acres  was  loft  unpicked,  the  farmer  being  utterly  unable  to  procure  the 
requisite  labour. 

One  or  two  stories  which  prevail  among  the  country  folk  are  worth 
recording.  They  believe  that  a  child  who  catches  whooping  cough  never 
loses  it  until  hop  picking  time,  and  on  this  principle  I  have  known  several 
village  women  who  have  made  their  little  ones  associate  with  children  who 
had  whooping  cough  about  a  month  before  the  season  comes  on  so  as  to  get 
over  the  oough  in  the  shortest  possible  time.  I  should  think  that  fresh  air, 
exercise,  and  merriment  had  a  good  deal  more  to  do  with  the  cure  than  the 
actual  hop  picking. 

Another  belief  which  the  people  have  is  that  it  will  be  a  wet  winter 
unless  there  are  abundance  of  hop  dogs  in  the  garden. 

After  the  paper  an  election  was  held  to  fill  up  the  vacancy  in  the  oom- 
mittee  by  the  departure  of  Worship  from  the  School.  F.  8.  Alston  was  elected. 

There  were  27  persons  present,  1  Hon.  Member,  12  Members,  and  14 
Yiiitom. 
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those  whose  Initials 

ooonr  in  the  following 

T.G.B. 

••♦ 

•*• 

T.  G.  Balfonr. 

P.A.B. 

It. 

••  • 

P.  A.  Butler. 

G.P.O. 

■  t « 

i  >• 

G.  P.  Oampbell. 

W.H.O. 

fit 

•<  • 

W.  H.  Ohappel 

0.0. 

••• 

•  ■  • 

0.  Ohristopherson. 

H.A.O. 

■  •  • 

•  i  • 

H.  A.  Olark. 

J.P.O. 

••■ 

•  •• 

J.  P.  Olarke. 

W.O. 

i  i  • 

•  .• 

Mr.  W.  Ooleman. 

H.J.O* 

.  •« 

■  I  • 

H.  J.  Oooper. 

E.M.B.0 

•  •  • . 

•  • . 

E.  M.  B.  Ooz, 

G.B.D. 

•  ■  t 

■  •  1 

G.  E.  Dartnell,  Esq. 

P.D. 

*>  • 

••• 

P.  Dickinson. 

A.B.F. 

■  ■ . 

••• 

A.  B.  Fenwick. 

J.J.H. 

.  •• 

••• 

J.  J.  Hammond. 

H»A.,n.» 

••• 

•  • . 

H.  A.  Hartley. 

T.L.K. 

••• 

■ « • 

T.  L.  Kesteven. 

N.M. 

••• 

ti« 

N.  Masterman,  Esq. 

A.M.J. 

••. 

••• 

A.  Meyrick-Jones. 

B.U.B.P 

•■  •  • 

.  i  • 

B.  H.  B.  Parnall. 

O.E.P.O. 

... 

•  •• 

0.  E.  Pine-Ooffin. 

O.M.S. 

.  •  • 

••• 

C.  H.  Stephenson. 

F.S. 

tti 

*!• 

F.  Street. 

G.O.S. 

f  •  i 

•  ■  • 

G.  0.  Swann. 

L.O.E.T. 

• .  • 

•  •  • 

L.  0.  B.  Thring. 

J.S.T. 

» •  ■ 

I  •  • 

J.  S.  Treyelyan. 

Sparrow  Hawk— 8  eggs,  May  4^  0.0. ;  6  (hard  set),  May  11,  J.S.T. 

Tawny  Owl— 1  egg,  May  18,  (late),  P.A.B. 

Bed-baoked  Shrike— eggs,  May  9,  A.B.F. 

Spotted  Flyoatoher—^ggs,  May  20th,  A.B.F. 

Missel  Thmsh— 4  eggs.  May  9,  H.B.H. ;  yonng  flying,  May  21,  N.M. 

Song  Thmsh— 1  egg,  May  8,  F.S. ;  young  flying,  May  10,  H.B.H. ;  eggs  and 

young,  June  8. 
Blackbird — eggs,  May  8,  F.S.;  young  flying,  May  11  j  6  eggs,  June  8. 
Hedge  Acoenter — ^2  eggs,  May  8,  F.S. ;  young  unfledged,  June  8. 
Bedbroast— (1  egg,  Maroh  21,  J.P.O.)  ;  young,  May  1,  P.A.6.  $  eggs,  May  19, 

P.A.B. 


M 


Redfltart— eggs,  May  i,  P.A^B. 

Grassbopper  Warbler — 1  egg.  May  9,  A.B.F. 

Sedge  Warbler— 2  eggs,  Kay  18,  W.H.C. 

Beed  Warbler — ^neefc,  Jnne  8. 

Nightingale— Before  April  12,  Mrs.  Booth ;  heard  May  1,  T.G.B. 

Blaokoap— Eggs,  May  12,  A.6.F. 

Garden  Warbler— 2  eggs.  May  18;  1  egg,  Jnly  3,  T.G.B. 

Whitethroat— (8  eggs,  March  21,  J.P.G.)  ;  2  eggs,  May  13,  T.L.K. 

Leaser  Whitethroat— Eggs,  May  18,  H.B.H. 

Wood  Warbler— Eggs,  May  7,  A.B.F. 

Willow  Warbler— Eggs,  May  13,  P.D. 

Golden-crested  Begpolns — 1  egg,  May  11,  H.B.H. 

Greater  Tit — 8  eggs.  May  8,  L.G.B.T. ;  yocmg  onflede^,  June  8. 

Blue  Tit— Eggs,  May  4^  P.A.B. 

Cole  Tii— 7  eggs,  May  2,  E.M.B.C. ;  young,  May  24^  H.B.H. 

Long-l  ailed  Tit— Young,  May  14,  H.A.H. 

Pied  Wagtail— Eggs,  May  19,  H.A.G. 

Meadow  Pipit— Eggs,  May  14^  N.M. 

Skylark— Eggs,  May  12,  A.B.F. 

Wood  Lark— 8  eggs,  Jnly  2,  P.A.B. 

Black-headed  Banting— Eggs,  May  9,  A.B.F. 

Yellow  Bunting — Eggs,  May  9,   G.P.C.;   8  eggs.  May  11,    A.MJ.j    young 

nnfledged,  Jane  8. 
Chaffinch— Eggs,  May  4,  P.A.B. ;  yoang.  May  24,  H.B.H. 
Hoose  Sparrow — Eggs,  May  4,  P.A.B. 
Greenfinch — Eggs,  May  4,  O.J.T;  yoong  Jane  1. 
Goldfinch— 8  Eggs,  May  11,  H.B.H. 

Linnet — 2  eggs,  May  10,  H.B.H. ;  yoong  unfledged,  June  1.- 
Lesser  Bedpole— 1  egg.  May  8,  A.B.F. 
Starling — ^Yoang,  March  2,  J.J.H. ;  young  flying,  June  1 ;  white  Tar.,  shot  at 

Grafton,  Jnne  9,  W.O. 
Carrion  Crow— 4  eggs  (rresh).  May  4,  T.G.B. 
Book — Congregating,  Feb.  10 ;  building  March  4  $  6  eggs,  March  28»  H.J.G.  i 

young,  May  18. 
Jackdaw— 5  eggs,  May  8,  H.B.H. 

Magpie--?  eggs  (4  or  6  nests),  May  2,  B.H.B.P. ;  young,  Maroh  11,  T.L.K. 
Jay^2  eggs.  May  11,  T.L.K. ;    eggs,  young   flying  and  young   unfledged, 

June  8. 
Green  Woodpecker— 1  egg,  M«,y  10,  C.M.S. 
Creeper — 8  eggs,  May  8,  C.M.8. 
Yftext-^  eggs,  May  10,  H.B.H;  young,  May  86,  H.BJBC. 
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Nnthatoh— EggB,  May  9,  A.B.F. 

Gaokoo — Heard  Ap.  20,  Mrs,   Booth ;   egg  in  Reed  Warbler^a  nest,  June  8, 

Q.O.S. 
Sirallow— Seen  before  Ap.  18,  Mrs.  Booth  ;  congregating  Oct.  27;  Been  np  to 

Nov.,  W.O. 
Martin — Seen  Ap.  12,  F.S. ;  building,  May  18 ;  neat  Jane  1 ;   seen  with  the 

Swallows  to  Not  ,  W.G. 
Sand  Martin — Seen  Ap.  9,  A.B.F. ;  egg,  May  18. 
Swift— Seen  (Bedwyn),  May  1,  T.G.B  ;  (Marlborongh),  May  8,  T.Q.B. 
Qoatsncker — 2  eggs,  last  week  in  Jnne,  G.E.D. ;  one  shot  at  Mildenhall,  Sept. 

10,  W.G. 
Bing  Dove—l  egg,  May  10,  H.B.H. ;  2  yonng  unfledged.  May  11,  T.L.E. ;  2 

eggs,  hard  set»  Jane  26. 
Stock  Dove— 2  eggs,  March  21,  H.B.H. ;   2  eggs   (▼.  hard  set),  June  26, 

T.G.B. 
Turtle  Dove— Seen  May  16,  H.B.H  ;  eggs,  Jane  2,  G.E.P.G. 
Bed-legged  Partridge — 6  canght  in  Jan. ;  one  shot  at  Mildenhall,    Sept.  10, 

W.G. 
Feewii— Eggs  May  4  ,  A.B.F. 
Land  Bail— Heard  May  11;  8  eggs,  Jnly  2,  A.6F. 
Mooihen — 6  eggs  May  7,  H.B.H. ;  yonng  off  nest.  May  11,  W.H.G. 
Goot— Yonng  off  nest,  May  11,  W.H.G. 
Wild  Dack— Yonng  off  nest,  May  11,  W  H.G. 
Little  Grebe — Eggs  May  4,  P.A.B.;  6  eggs.  If  ay  7,  H.B.H. ;  yonng.  May  18, 

W.HG. 
Swan — Yonng,  jnst  hatched.  May  11. 

Gnrlew — Killed  at  Monkton  Downs,  near  Avebory,  Ap.  28,  W.O. 
Sandpipei^-Seen  May  11,  W.H.G. 
Woodcock— Seen  Oct.  19,  at  New  Mill,  S.  B.  Dixon,  Esq.    This  is  the  earliest 

recorded  instance  of  its  appearance. 
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ENTOMOLOGICAL  UOTIOES. 


I 


The  following  notioes  are  chiefly  due  to  the  kindness  of  N.  Manders, 
Esq.,  where  they  have  been  obtained  by  others,  initials  are  added. 
The  following  are  the  initials  of  the  captors : — 


F.  S.  Alston     ... 

•  a  . 

•  *  • 

F.S.A. 

0.  Elton 

•  •• 

•  •• 

O.B. 

S.  Pearse 

■  .• 

... 

S.P. 

D.  A.  Hailes    ... 

•  •• 

•  .1 

D.A.H. 

B.  B.  I.  Blaokbnme 

•  •■ 

t  «  • 

E.BaI.B. 

Vt  Street          .•. 

•  •• 

•  •• 

F.S. 

G.  M.  Stephenson 

... 

•  a  • 

G«MaS« 

W.  W.  Bonlton 

..« 

... 

W.W.B. 

8.  B.  Wilson  ... 

... 

•  at 

B*B«Wa 

Q.  A.  Berkeley 

... 

... 

a.A.B. 

G.  H.  Elin      .. 

•  *. 

... 

G.H.B. 

EHOPALOOEBA. 
G.  Bhamni— Mar.  8,  Sepa  6 
P.  Brassioae — ^Ap.  16 
P.  Bapae— Ap.  7,  OaE. 
P.  Napi— Ap.  4,  F.S.A. 
A.  Cardamines— May  2,  SaB.W. 
0.  Bdasa— Jane  7 
A.  Galathea— July  6,  G.H.B. 
L.  Bgeria— Ap.  27— F.S. 
L.  Megaera— May  5 
H.  Semele— Ang.  6 
H.  Eophrosyne— May  30 
H.  Janira— May  11,  O.B. 
0,  Pamphilns — June  3,  G.M.S. 
L.  Sybilla— July  — ,  Mr.  Coleman 
C.  Gardui— May  9,  F.S  A. 
V.  Atalanta— July  9 
V.  lo— Ap.  18,  F.S. 
V.  Polychloros— Aug.  8 
V.  Urtioae— Feb.  10 
A.  Aglaiar-May  27,  W.W.B. 
A.  Semele— June  8,  G.M.S. 
A.  Buphrosyne—May  30 


N.  Luoina — May  80 

T.  W-album— Jy.  18 

T.  Qnerous — Jy.  81 

T.  Bubi— seen  May  5,  F.S  A. 

P.  Argiolus — May  18 

P.  Alsus— June  1 

P.  Gorydon— Jy.  20 

P.  Alexis— May  18,  F.S.A. 

P.  Ageetis—Aug.  2 

T.  Alveolus— May  18 

T.  Tages— May  28,  G.M.S. 

P.  Linea— Jy.  27 

P.  Sylvanus— May  16,  F.S.A. 

SPHINGINA. 
P.  Geryon— Jn.  6,  S.P. 
A.  Filipendulae— May  18,  B.B  I.B. 
S.  Ocellatus— June  19,  S.P. 
S.  Populi— May  9 
S.  Tiliae— May  10,  D.A.H. 
A.  Abropos — May  3,  Miss  Merriman 
„        larva— Sep.  20,  Mr.  Grow 
G.  Poroellus— May  28,  S.P. 
M.  Stellatarum — Jy.  7 
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BOMBYCINA. 
C*  Ligniperda  (laryft)— Sep.  10 
H.  Heotas,  Jane  21 
H.  LapnlinoB — May  14 
H.  Hamnli — Jnne  14 
H.  Sjlvinu*— Jy.  30 
0.  Bifida— June  6 
0.  Yinula — June  6 
D.  Oaernleooephhala  (bred)— Sep.  82 
P.  Bnoephala— Jane  20,  S;P. 
D.  Padibnnda — Jane  8 
0.  Antiqoa — Jj.  23 
S.  SaUoia— Jy.  7,  S.P. 
P.  Aoriflaa— Jy.  19 
L.  Aareola— May  11,  V.S.A. 

A.  Oaja— Jy.  22 

S.  Mentfaaatri— May  9 

S.Labrioepeda— May  20,  B.P  ,  O. A.B. 

D.  Mendioa— May  25 

0.  Jaoobieae— Jane  6 

L.  Qneroaa,  laira — May  6,  F.B.A. 

O.  Potatoria — Jnne  27 

O.  Qneroifolia,  lanra— Jane  — ,  S.P. 

D.  Faloala— May  22 

NOOTTJINA. 

B.  Perla— Jy.  18 

A.  Aoeris— Jy.  8,  D  A.H. 

L.  Taroa^Jane  21 

L.  Lithargyria — ^Jy.  7 

L.  Impara — Jy.  8 

L.  Pallena—Jy.  4,  S.P. 

X.  Bnrea— Jane  14,  S.P. 

X.  Lithozylea--Jy.  22 

X.  SabloBiriB— Jy.  22 

X.  Polyodon— Jnne  26,  S.P. 

N.  Saponaried^Jnne  16,  S.P. 

0.  Gytberea — Ang.  6 

M.  Anoepa— Jane  11 

M.  Braasioae— Jane  14 

A.  UnanimiB— Jane  11 

A.  Ooalea— Ang.  6 


M  Strigilis— Jane  10,  S  P. 

M.  Fabciuncula — Jane  11 

M.  AroaoBa— Jy.  6 

G.  Trilinea— Jane  10 

0.  AlBineB— Jy.  29 

C.  OnbioalariB — Aag.  28 

B.  Tenebreaa^Jane  21 

A.  EzolamationiB— Jane  21 

T.  Fimbria— Jy.  29,  Mra.  Halme 

T.  Janlihina— Jy.  8,  F.S  A. 

T.  Orbona— Ang.  8 

T.  Pronnba— Jy.  1,  S.P, 

N.  Pleota— Jane  21 

N.  Bhomboidea— Ang.  6 

N.  Brnnnea — Jy.  6 

N.  FeBtira— Jane  21 

T.  Oothioa— Mar.  19 

T.  BnbriooBa— Ap.  12 

T.  InBtabiliB-Ap.  11 

T.  Stabilia— Ap.  11 

T.  Manda— Ap.  11 

T.  Orada— Ap.  6 

0.  Yaooinii— May  12,  O.B. 

0.  Trapeaioa — Aag.  6 

G.  DIfflnia— Aag.  20 

E.  Latalenta— Jane  10 

A.  Nebaloaa — Jy.  7 
H.  Dentina — Jane  8 
H.  Oleraoea^-Jyi  19 

.  H.  Piai— Jane  16 

B.  Partheniaa^Ap.  4 
B.  Notha— Mar.  16 
A.  Trt'plasia— Jy.  22 
P.  Ohryaitia— Jy.  19 
P.  Iota— Jy.  8 

P.  Gamma— May  26,  F.S. A. 
A.  Pyramidea — Ang.  6. 
M.  Maara — Aag.  16 
E.  Glyphioa— May  10,  F.S.A. 
P.  Aenea — Jnne  19 
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GEOMETRINA. 
O.  Sambnoata^Jj.  8 
B,  Apicioria — Jj,  19 

B.  Cratodgata— "Maj  18 
S«  Illanaria — Ap.  18 

0.  Bidenfcata— May  20,  D.A.H. 

C.  Elingaaria — Ang.  16 
E.  Tiliaria— Aug.  21 
E,  Erosaria— -Aug.  20 

A,  Prodromaria — Feb.  28 

B,  Bhomboidaria — J7.  18 
F«  Gjtisaria — Aag.  6 

1.  Laotoaria — May  80 
H.  Thymiaria—Jj.  23 
A.  Sontalata—Jy.  22 
A*  Trigeminata — Jj.  10 
A.  Bemntata — May  80 
G.  Pasaria— May  80 

0.  Ezantbemaria — May  80 

0.  Temarata— May  18,  S.P. 

G.  Taminata— May  18 

H.  Wavaria— Jy.  28 

S.  Glatbrata— May  18,  E.B  I.E. 

P.  Petraria— May  18,  S.P. 

A.  GroBsnlariata— Jy.  11 

L.  AdoBtata — Jnne  1 

L.  Marginata — May  80 

n.  Bapioapraria — Feb.  16 

n.  Progemmaria — Feb.  20 

L  Didymata— Jy.  10 

L.  MaltiBtrigaria — Mar.  19 

L.  Oliyata— May  22 

L.  Id  lata— May  18,  D.A.H. 

E.  Affinitata— Jane  8 

E  GeDtaarlata— May  22 

E.  Plambeolata— May  22 

E.  Gastigata — May  4 

E.  Yalgata— May  8 

E.  Abbreviata^May  16 

T.  Variata — Jy.  6 

H.  Elatata—Aog.  6 


M.  Hastata— Jane  19 
M.  Biyata— May  16 
M.  Biriyiata — ^May  11 
M.  Flactnata — Ap.  11 
A.  Badiaia — May  4 

A.  Derivata — Ap.  24 
G.  Propagnata — Jn.  6 
G.  Ferragata — May  9 
0.  Unidentata— Ap.  26 

G.  Bilineata^  Jane  8,  8.P. 
S.  Dabitata— Mar.  14 
S.  Vetolata— Jy.  18 
8.  Bhamnata— Jy.  18 

B.  Undulata — Jane  19 
G.  Gory  lata— May  11 
G.  Bassata— Jy.  18 

G.  Immanata — Jy.  9 
G.  Pmnata— Jy.  8 
G.  Testata— Jy.  12 
G.  Falyata— Jy.  8 
G,  Pyraliata— Jy.  22 
B.  MenBoraria — Aag.  2 
O.  Ghasropbyllata — Jane  8 

PYBALIDINA. 
H.  ProboBcidaliB— Jane  26 
H.  Barbalis— May  30 
H.  TarsipennaliB — Jy.  4 
O.  PingnnaliB— May  80 
B.  UrtioaliB— Jy.  26 
S.  Pranalia— Jane  29 
N.  Gnoallatella— Jy.  16 
8.  Fabrioianar— May  18 
G.  Pratellas — Jane  6 
G.  BortaellaB — Jane  6 

TOBTBIGINA. 
A.  Gynosbatella — Jane  6 
A.  Praniana — Jane  18 
T.  Viridana— Jy.  18 
T.  Heparana^Jy.  6 
L,  XyloBteana — Jy.  6 
A,  Gonwayana — Jy.  19 
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C.  Ulioiiazia— Ap.  80 
X.  Zo^gana — ^Jane  27 
T.  Hjemaaa — Mar.  16 

TINEINA. 
I.  Masonlellfr— May  16 
N.  Swammerdammella — May  IS 
N.  Sohwarz'ella— May  21 
A.  DeGtoerella — Jane  6 
M.  Amnoella — June  16 
M«  Beppella — Jane  16 
M.  Thanbergella— May  25 
IL  ParporeUa— May  18 
P.  OmciferarBm— May  11,  O.E. 
0,  XyloflteUa— May  11 

D.  Applana — Jan.  15 
D.  Salphorellfr— May  4 
A.  PfeiilereUa— May  16 


0.  Anglioella — May  21 
G.  Flaricapatr— May  18 
E.  Nigrella— May  11 
E.  Triatomea— May  21 
L.  Cramerella — May  11  j 
L.  Pomifoliella— May  11 
L.  Qaeroifoliella — Ap.  27 
L.  TriBtrigella— Ap.  80 

PTBBOPHOEINA. 
P.  Pentadaotylas — Jane  28 

A.  Polydaobylas— May  1. 

Added  hy  E,  Meyricht  B9q, 
0.  Abrasana — Jaly,  1875. 
P.  GibboaeUa— Oot.  4,  1877. 
G.  PoUtella— Jy.  10, 1877. 

B.  Trapesiella— Jy.,  2, 1877. 
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BOTANICAL  REPORT. 


For  the  laat  18  yean  we  have  taken  very  full  records  of  the  first  flowering 
of  plants,  and  during  the  latter  part  of  that  time,  the  duration  of  the  flower 
has  been  as  far  as  possible  added.  This  year  a  very  fairly  complete  record 
of  all  our  wild  flowers  have  been  kept,  and  is  now  printed  in  a  form  which 
may  prove  serviceable  and  interesting.  In  the  first  column  are  the  initials  of 
the  Discoverer  of  the  "first  flower,"  in  the  next  the  names  of  the  plants  in 
the  order  of  the  "  London  catalogue "  7th  edition,  in  the  next  12,  the 
defferent  mouths  of  the  year,  and  in  the  lasfc  column  the  number  of  days  in 
which  the  plant  lasted  in  flower.  It  would  be  an  almost  impossible  task  to 
secu]:^  the  actual  date  of  "  first "  and  **  last "  flower  in  every  case,  but  when  we 
have  every  reason  to  suppose  that  we  have  secured  them,  the  dates  are  recorded, 
e.g.  CUmatis  Vitalha  began  to  flower  on  the  18th  of  July  and  the  last  specimen 
seen  was  on  the  13th  of  October,  the  plant  thus  lasting  in  flower  92  days. 
It  is  clearly  possible  that  the  latter  date,  especially,  may  not  be  correct, 
but  we  have  omitted  all  dates  open  to  doubt.  Thus  in  the  case  of  Rumunculits 
Drotiettiif  it  was  found  in  full  flower  on  June  8th,  a  ...  is  consequently  put  in 
the  June  column  to  show  that  it  was  in  flower  in  that  month.  So  also 
when  the  actual  date  of  first  flower  has  escaped  notice  a  ...  is  placed  to 
indicate  that  it  was  found  in  flower  in  that  particular  month. 

The  past  year  has  been  a  very  extraordinary  one,  as  regards  vegetation.  The 
very  mild  December  allowed  many  plants  to  "hang  on  **  beyond  their  usual  time 
of  departure,  and  also  the  mild  January  and  February  brought  some  plants 
into  flower  before  their  usual  time.  Whenever  stray  specimens  in  either  of 
the  above  cases  were  found  the  fact  is  indicated  by  a  *,  this  mark  being 
employed  to  show  that  specimens  were  found  in  that  particular  month,  but 
could  not  be  considered  as  normal  specimens.  During  March  many  such 
specimens  occurred. 

Another  fact  to  be  noticed  is  the  fact  that  plants  had  no  rest,  but  what 
with  the  mild  weather,  the  damp  and  an  unusually  small  amount  of  sunshine, 
they  (1)  did  not  flower  as  abundantly  as  usual,  (2)  produced  an  unusual 
number  of  monstrosities  and  (8)  in  many  instances  had  a  "  second  flowering." 
In  the  first  case,  gardens  were  not  as  bright  as  usual,  but  remained  very 
"  green  "  all  the  year.  As  for  the  second  fact,  a  few  of  the  more  remarkable 
monstrosities  may  be  mentioned,  A  specimen  of  the  common  Broomrape 
{Orobanche  minor),  which  is  normaUy  unbranched,  was  found  with  the  lower 
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flowers  tamed  into  branches,  and  assuming  the  appearance  of  the  very  rare 
Branched  Broomrape  (0.  ramosa).  The  potato  bads  on  the  stem  were  not 
nnfreqnently  torned  into  potatoes.  The  parts  of  the  flower  were  yery 
freqaently  tamed  into  leaves,  the  most  oarioas  case  which  came  ander  my 
observation  being  that  of  the  common  Garden  Pea,  which  instead  of  prodac- 
ing  pods,  had  all  the  flowers  assaming  the  appearance  of  green  roses.  And 
foorthly,  the  anion  of  branches  side  by  side,  so  as  to  present  a  flattened 
sarf ace,  was  also  of  very  common  occorreno.  As  for  the  "  second  flowering," 
it  has  been  so  very  freqaent  this  year  that  it  woald  be  impossible  to 
enamerate  all  occarrences ;  the  most  remarkable  were  the  Goldilocks  (R. 
auricomus)f  in  October,  the  Wintercress  (Barba/rea  vulgorU)  in  October, 
Holly  (Ilex  aquifoU'um)  in  November,  Barren  Strawberry  (PoUntilla 
Fragariastrum)  in  October,  Wild  Chervil  (Ch(Brop7vyllum  sylvestre)  in 
October  and  November,  Groand  Ivy  {Nepeta  gUchoma)  in  October,  Bagle 
( *juja  repians)  from  Aagost  to  December,  Primrose  (Primula  vulgaris) 
throaghoat  the  year,  and  Bog's  Mercory  (MericimaZis  p&rennia)  from 
September  to  December. 

The  daration  of  flowering  is  very  remarkable,  in  some  cases  being  very 
short  and  in  others  anosoally  long.  I  have  every  reason  to  believe  that  the 
times  mentioned  are  correct. 

Two  points  are  bronght  oat  by  the  tabalar  form  in  which  the  observationB 
have  been  recorded ;  one  the  nombor  of  plants  in  flower  at  any  particalar 
time  of  the  year  can  be  very  easily  oalcalated ;  the  other,  the  consUtvUonf  if 
I  may  so  term  it>  of  each  species  is  seen  at  a  glance  |  not  only  whether  it 
comes  into  flower  at  the  same  time  as  the  other  species  of  its  order,  bat  also 
whether  it  lasts  longer. 

This  being  a  very  exceptional  year,  the  Table  most  not  be  taken  as  at 
all  exhibiting  the  averctge  flowering  or  daration  of  the  varioas  species,  bat  it 
will  be  very  interesting  for  comparison  if  we  can  manage  to  bring  oat 
similar  Tables  in  snbseqaent  years. 

Names  of  those  whose  InitialB  oooar  in  the  List : — 


A.B.A. 

••• 

•  •  • 

A.  E.  Aldworth. 

F.S.A. 

••• 

•  a. 

F.  S.  Alston. 

G.H.B. 

•*• 

•  •  • 

G.  H.  Berkeley. 

Ei.&.B* 

•■• 

•  •• 

E,  B.  Blaokbome. 

C.E.B. 

•  •( 

•  *• 

Mrs.  Bard. 

W.H.O* 

•*• 

•  •  « 

W.  H.  Chappel. 

J.P.O. 

••• 

••• 

J.  P.  Clarke. 

H.J.O. 

••• 

•  .• 

H.  J.  Cooper. 

S.M.B«G< 

!••• 

•  •« 

E.  M.  B.  Cox. 

J.H.G.D. 

•  •* 

«    •  « 

J.  H.  C.  Dalton. 
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G.E.D. 

••• 

••• 

G.  E.  Dartnell,  Esq. 

G.W.D.I 

I* 

»»» 

Bey.  G.  W.  De  Lisle. 

W.H.M.D. 

•*• 

W.  H.  M.  D'Urban. 

O.E. 

••• 

0.  Elton. 

EP. 

••• 

E.  Fectham. 

K.a. 

•  •  • 

Miss  E.  Gwlllim. 

D.A.H. 

•  ■• 

D.  A  HailcB 

WJH. 

>«■• 

W.  J.  Hemsley. 

H.P.H. 

•  •  ■ 

H.  P.  Highton. 

H.B.E. 

i*t 

H.  B.  Hordem. 

T.GJ. 

••• 

T.  G.  Jaokes. 

E.M* 

•  ■  • 

N.M. 

•  •  • 

N.  MastermaD,  Esq. 

W.M.H  M* 

••• 

W.  M.  H.  Milner. 

DE.O. 

••• 

••• 

D.  E.  OliTier. 

BA.O. 

•  *  t 

ti* 

Miss  E.  A.  Ormerod. 

S.A.P. 

•  •  • 

••• 

S.  A.  Peane. 

B.P. 

t«« 

•  tt 

Miss  E.  Preston. 

M*E.P. 

t  •• 

••• 

Miss  M.  E.  Preeton. 

jr*u>ir* 

••• 

t»« 

F.  M.  Pretton. 

QB.B. 

••• 

••• 

G.  B.  Boatledge. 

E.T.S. 

••• 

■•• 

E.  T.  Sankey. 

F.E.S. 

••• 

••• 

Mrs.  Btolterfoth. 

CAS. 

••• 

••• 

Bey.  0.  A.  Stolterfoth 

J.S. 

t«« 

•  •  ■ 

Bev.  J.  Sowerbj. 

B.P.T 

••• 

•  t  • 

Mrs.  B.  P.  Tanner. 

C.E.T. 

••• 

••  • 

Bev.  0.  E,  Thorpe. 

E.C.V. 

*•• 

•  •  • 

E.  G.  Yinoent. 

EG.W. 

••• 

•<• 

E.  G.  WaddiloYe. 

S.B.W* 

•t< 

ttt 

S.  B.  Wilson. 

W.H.B.W. 

Mf 

W.  H.  B.  Worahip. 
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J.  F.  M.  A.  Ify.J.  Ju.  A.  S.  O.  N.  D. 
Clematis 

W.M.H.M.     Vitalba  18 18  92 

Thalictmin 
D.B.O.  aaymn  23  ... 

Anemone 
nemorosa  24  ...  ...  11  76 

Myoanma 
E.F,  minimus  4  16  48 

Bannnonlns 
oircinatus 

fioribundoB  *    6 2  119 

G.E.T.  penicillatns  9 10  164 

O.H.B.,E.Il.B.  Dronetti 

E.A.O.  Flammnla  8 26  171 

anrioomns  23  ...  26  *  68 

F.M.P.  acris  •  20 6        261 

repens  *        21 6        260 

C.E.T.  bnlbosuB  20  80  14  ...     6        102 

W.M.H.M.     paryiflorns  8 

anrensis  11  22  42 

K.G.,  Fioaria  18 18  120 

Caltha 

F.SA,H.J.O.  palnstris  19 22  8  26  123 

Helleboms 

yiridis  17  ...  12  64 

Aqnilegia 
W.H.B.W.     vulgaris  •    8 

Papaver 

Bhceas  6 19  166 

strigosnm  22  ...  19  68 

dnbiam 
A.E.A.  Lamottci  12  ... 

W.H.E.W.      Leooqii  8  ..,  16  161 

W.HO.  Argemone  26 18  172 

Chelidoninm 

majns  30 SO  183 

Fnmaria 
officinalis  •    7 16  193 


Raphanns 


J.  F.  H.  A.  My.  J.  Jn.  A.  S.  O.  N,  D. 
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J.   P.  M.  A.  Bfy.  J.  Ju.  A.  S.  O.  N.  D. 

BaphaniBtram  6 26  204 

Sinapifii 

arvenfiis  *  13 6        268 

alba  6 6        215 

BraBsioa 

oleracea  26 24  •  120 

Napns  23  16  ...    2  84 

Rutabaga  12  * 

DiplotaxiB 

W.M.H.M.      mnraliB  26 

SiBTmbrixim 

officinale  9 2  177 

Alliaria  19 2  74 

Cardamine 

O.B.T.  pratexusis  17 22  97 

hirsTita  8 18  •  18  ...     6        104 

Bylratioa  * 

Arabia 
O.B.T.  thaliaiia  21  18 

W.M.H.M.      hirsnta  *        ...   ... 

Barbarea 

vulgaris  30  ...  22  •  53 

Nastortinm 

D.E.O.  officinale  26 18  172 

Armoraoia 
W.H.G.  msticana  25  22  28 

Draba 

rema  17  18  90 

Oapsella 

BorsapasioriB     .^ 

Lepidinm 

campeBiire  29  81  8    2  93 

Senebiera 

Ooronopns  9 14  158 

Beaeda 

Intea  28 12  137 

W.M.H.M.      Luteola  1  ...   19  171 

Helianthemnm 

ynlgare  17  ... 18  180 

J.   F.  M.  A,  My.  J.  Jy.  A.   S.  O.  N.  D. 
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J.    P.  M.  A.  My,  J.  Ju.  A.  S.   O.  N.  D. 
Viola 
JPO,WHMD.  odorata  8    6  34 

G.6.B.  hirta  19  80  48 

sylyatioa 

Bmniana  21  ...  26        13  4  179 

E.C.y.         Beichenbaohiaiia  *  4 

G.W.D.L.       oanina  3    8  86 

W.M.H.M.      tricolor 

anrensiB •  26 26  214 

Polygala 

Tolgaris  26  18  206 

W.H.C.  depressa  26  ... 

W.J.H.  oalcarea  4  ...     9  66 

Saponaria 

offioinaliB  19  28  40 

Silene 

W.H.E.W.      inflata  80 16  77 

J.S.  nootiflora  ...     2 

LychniB 

▼espertina  18  •••  89  169 

diarna  •  27 26  244 

W.M.H.M.      FloB-ononli  14 16  *  93 

Githago  12 

Moenohia 

ereota  29  ... 

Cerastinm 

glomeratnm        ...  18  2  76 

triviale  ... 

Stellaria 
aqnatioa 

media  

D.EO.  Holostea  •    6  ...  22  77 

W.M.H.M.      graminea  *        25 26  186 

uliginosa  9  22  4& 

Arenaria 

W.M.H.M.      trinerriB  10 9  121 

G.W.D.L.       serpyllifolia        9 6        211 

*  Sagina 

proonmbeiiB  28 6        222 

J.  F.  M.  A.  My.  J.  Ja.  A.   S.  0.  N.  D. 
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J*    JT*  M.«  A.* 

My.  J.  Ju.  A.   S.  0.  N. 

D. 

nodosa 

27 

Spergala 

W.M.H.M 

aryensia 
Spergnlaria 

XO       ■••       •#•       •••       •••        •••           a* 

168 

J.8. 

rubra 
ScleranthiiB 

■  •• 

B.A.O. 

annnaa 
Montia 

fontana 
Hyperioam 

•  •  t 

XiS   t..    ..•    ■••    !••    JL9 

154 

G.W.D.L. 

perforatum 

Zo    •••    t*(     f      o 

102 

V,a»JL* 

tetrapteram 

29  ...  15 

47 

hamifnanm 

18  10 

28 

D.A..H. 

pnlohram 

1  12 

48 

hinmtnm 

29  ...  24 

56 

Malya 

E.T.S. 

moBohata 

Mif     •••      at*      •■•      •••      Xw 

187 

G.W.D.L. 

sylTeatris 

10  ... 24 

186 

rotnndifolia 

••• 

18 26 

192 

TiHa 

intermedia 

4    1 

28 

Linmn 

oathartionm 

V     ••■      •••      •••      !••     A  V 

173 

Geraninm 

pratense 

ZO      t>a       •••       •••        itl        .«•           ^ 

161 

pyreniaonm 

A      •••          ••       •••       •••      ^4 

176 

molle 

•  28 

•  t.    •  ••    •  •■    Lb    ■■ .      * 

HI 

rotnndifolinm 

9  ... 

•  a  ■ 

W  M.H.M. 

disseotnm 

17  26 

193 

colnmbinnm 

10 

6 

210 

C.E.T. 

laoidnm 

V      9^m       ■■•       •••        ■••       JO 

162 

O.E.T. 

Bobertianam 
Ozalifl 

26 

16 

204 

Aoetoflella 

28 

8 

15 

Ilex 

O.B.T.,E.G.W.  Aquifolium 

10  22                             • 

48 

BnonymnB 

W.M.H.M. 

enropados 
Bhamnus 

16  ...     2 

47 

J*   F«  M»  A* 

My.  J.  Jn.  A.  8.  0.  N.  ] 

D. 
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J.   F.  M.  A.  My.  J.  Jy.  A.    S.  O.  N.  D. 
oathartions  30  ...     2  83 

Aoer 
C.E.T.  PBeado'-Platanas  3    8  86 

G.E.T.  oampestre  3.18  16 

Ulez 

enropaBus  22  27 •• 

nanus  ...  19 

Genista 
W.M.H.H.     tinotoria  8     ... 

Sarothamnns 
O.W.D.L.       Sooparins  2  22  61 

Ononis 
spinosa  18 

arvensis  18  8  87 

Anthyllis 

G.W.DJi.       Yolneraria  10 81  174 

Medioago 

lapnlina  19 18  206 

Helilotns 

offioinalis  4  17  44 

Trifoliam 

pratense  27  •••  19  208 

medinm  16  ... 

W.H.E.W.     inoamatnm  18  ...     2  46 

J.S.  arrense  ...  26 

hybridnm  20 24  126 

repens  14 2  172 

pFooumbens  6 18  160 

minns  29 2  187 

Lotvs 

oonionlafcns  12 27  188 

major  9  16  87 

Astragalns 
W.H.M.  glypypbyUiis  18 

Hippoorepis 
W.H.C.  comosa  23  ...     2  40 

Onobryoliia 

satiTa  17  8  170 

Yioia 

J.   P.  M.  A.  My.  J.  Ju.  A.  S.  O.  N.  D. 
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J<      Da    M« 

A.  My.  J.  Ju.  A.  S.  0.  N.  D. 

hinnta 

6 26 

205 

teinusperma 

o  .•«    •••   ••*   ••.  ^o 

171 

B.Bf. 

Graooa 

28  ...  24 

67 

j.H.aD. 

sylyatioa 

w     •••      •••      •••      Av 

131 

aepiam 

26 2 

190 

F.ET. 

satlya 

V     ■••      «••      •••        ••      A  V 

162 

aDgiutifolia 

15  ...     2 

48 

aegetaliB 

6 

Lathyma 

W«M,H.il« 

praiensiB 
Orobna 

V    (••     ..«     ..1       O 

124 

taberosns 

22  t«t  ••«     2 

71 

PmniiB 

■pinoaa 

18  ...  8 

56 

Cerasiu 

26  ... 

- 

Spima 

W.1I.0.,B.A.0.  Ulmana 

Xf     ,,.    ...     t«f    1..    2D 

162 

fi.T.S. 

Filipendola 
Agrimonia 

22  ... 

Eupatoria 

BO «•«    mM 

123 

odorata 

2  ...  ...  19 

109 

Poieriam 

Sangnisorba 

JS/     •«•     9M     •••      •••     «•>     ...     Z 

189 

Alehemilla 

WtJ&aMiUa 

arvenaiB 

21 

•••   ...  22         12  ...   ...  19 

98.98 

vulgaris 

22  18 

82 

Potentilla 

Fragariastmin 

21  ...  «•• 

...  26                           » 

121 

,    G.W.DL. 

Tormentilla 

4 13 

193 

W.M.H.M. 

reptaas 

20  .1.   •••   ...     o 

110 

anserina 

9               24           * 

107 

Fragaria 

S.M.B.O. 

YOPoa 
Babns 

• 

19 18                14  26 

86 

W.M.Q.M. 

Idsdos 

80  22 

23 

discolor 

T*       >  •  •        ...        ...             £t 

121 

oorylifoluB  ? 

XU   ...    ...    •••    -L*/ 

131 

n.p.n. 

csDsias 
Genm 

26 9 

167 

J.   F.  M.  A.  My.  J.  Jn.  A.  S.  O.  N.  D. 


lOD 

J.   F.  M.A  My.  J    Ju.  A.  S.   O    N.  D. 


W.M.n.M.      nrbanam 

•  24 6 

226 

rivale 

29 2 

64 

.                                      Bosa 

£.P.                tomentoaa 

22 ;.. 

Mrs.  Thorpe  oanina 

81   ...  13 

43 

F.S.A.             aryeDsis 

20  13 

23 

GratadgDS 

J.H.G.D.         Oxyaoantba 

11  22 

42 

PyruB 

J.H.O.D.        malas 

4 

Lythram 

W.H  E.W.      SaUoaria 

...  16 

Bpilobinm 

angiutifoliam 

28  ...  24 

62 

hirsntam 

9  24 

46 

parvifloram 

9      t  • a       X«f 

133 

F.S.A.            montannm 

o .  •  •    jfi4 

138 

tetragonam 

4 

palnstre 

13  ... 

Oiroroa 

Intetiana 

4  24 

61 

r                                       Callitriohe 

vema 

«7    ««i     •*.      2S 

86 

Bryonia 

dioioa 

28 f  24 

88 

Bibes 

GroBSularia 

10  ...     8 

69 

W.M.H.M.      nigrum 

t  tfl 

Sednm 

album 

« •  • 

B.A.O.            acre 

18  13 

80 

reflexum 

•■•  «.• 

Bazifraga 

tridaotylites 

5  22 

109 

granulata 

27  ...  16 

49 

ChryBOSpleniam 

oppositifolinm 

6 

^                                       Hydrocotjle 

▼nlgaris 

13 

J. 

F.  M.  A.  My.  J.  Ju.  A.  S.  0.  N.  D. 

no 

J.   F,  M.  A.  My.  J.  Jq.  A.  S.   O.  N.  D. 
Sanioala 

earop89a  29  2  64 

Helosoiadinm 

A.E.A.  nodiflornm  2^ ..  2  138 

inQDdatiiin  14 

Sison 

AmomQui  17 

CBgopodiam 

Fodagraria  18  ... 

Baniam 

fleznofiam  4  ...  18  70 

Pimpinella 

W.M.H.M.      Sazifraga  1 c  26  178 

(Enanthe 
W.H.O.  orooata  25  ......  15  82 

Siam 

angnstifolium  9 4  118 

^thoBa 

Cynapinm  *    6 26  178 

SilanB 

pratensis 
Angelica 

Bylyeatria  •    •        29  18  107 

Paatinaoa 

W.M.H.M.      satiya  18  26  192 

Heraoleam 

W.M.H.M.      SphoDdyliam  •  4 26  206 

Dauons 

W.H.H.M.     Carofca  •    8 19  164 

Torilis 

infesta  18 9  119 

AnthriflonB  28 18  188 

E.T.S.  nodosa  11  17  87 

Chferophyllam 

Bylvestre  18 12        28  26  206 

W.M.H.M.      temnlum  16 2  170 

Scandiz 

Peoten-Veneris  •    4 2  182 

Goninm 

J.   F.  M.  A.  My.  J.  Jn.  A.  S.  O.  N.  D. 


Ill 


J.   F.  M.  A,  My.  J.  Jy.  A.    S.  0.  N.  D. 


W.M.H.M.      maonlatnm 

8  ...  15 

68 

Hedera 

Helix 

21      M. 

.1*     6 

76 

Comns 

E.A.O.            saDgninea 

14    2          •     • 

• 

18 

Adoza 

Mosohatellina 

22  ...   ••( 

8 

75 

SambaouB 

W.M.H.M*      nigra 

21  ...  IS 

68 

yibnmum 

W.H.C.           OpuluB 

26  23 

29 

Lantana 

26 

...     8 

48 

Lonioera 

W.H.B.W.      Periolymennm 

o   ...    ...    ...    ... 

2 

147 

Oaliam 

ornoiatnm 

27 

...   ..•  IS 

77 

G.W.D.L.       yeium 

28 

4 

129 

E.T.S.             Mollngo 

xX    •••    ...     ..t    OL 

142 

D.A.H.           sazatile 

2     2 

SO 

palnstre 

22  ...  15 

54 

Witheringii 

22 

aliginoeam 

8  ...  15 

68 

Aparine 

4 

26 

206 

W.H.E.W.      trioorne 

6                     22 

138 

Asperala 

odorata 

27 

...  22 

56 

M.E.P.            oynanohica 

U  ...  24 

71 

Sherardia 

O.E.T.             arvenHis 

V        ■••         ■■•         ast         •■•        V  & 

182 

Valeriana 

dioioa 

30 

...   15 

46 

W.M.H.M.      officinalis 

•    8  ...  15 

68 

Yalerianella 

W.M.H.M.      olitoria 

•  30 

•.t   «■•     ^ 

64 

dentata 

■i.   •••   ...    «■ 

16 

Dipsaons 

sylreetriB 

29    ...    ...    ox 

94 

pilOBUS 

22  13 

83 

ScabioBa 

J.   F.  M.  A.  My.  J.  Ju.  A.  B.  O.  N.  D. 


6  ... 

■  •  • 

S 

88 

16 

•  •• 

•  •  «      •  •  • 

»•• 

•  •  • 

6 

178 

8 

v«t 

•  •  •      •  •  1 

«  •  fl 

26 

171 

• 

14 

•  •  I 

«  •  i        •  •  ■ 

to 

26 

165 

•14 

•  •  « 

■  •  • 

■  •  •        ••• 

a  •  « 

18 

183 

13 

«  ■  fl        •  •  • 

1 

•  ■  i 

19 

129 

28 

•  •  ■ 

•  •  t 

•••        • • ■ 

t  ■• 

19 

180 

2 

•  •  i         «  «  • 

17 

107 

4 

•••        ••« 

■  •  • 

4 

123 

29 

<«• 

•  fl  «        •  •  • 

•  •» 

19 

143 

112 

J.    F.  M  A.  My.  J.  Jn.  A.    S    0    N.  D. 
sucoisa 
E.B.B.  oolatnbaria 

anrensiB 
Cardmua 
G.W.D.L.       nntaoB 
oriipaB 
lanoeolatns 
eriophoruB 
W.H.C.  palastriB 

taberosns 
G.W.D.L.       aoanllB 
W.M.H.M.      aryensia 
Garlloa 

▼algaris  14 

Arotiam 
znajiiB  •■• 

miniiB 

intermediam  13  24  103 

nemoroBum 
Serratnia 

tiDctoria  4  ...  17  74 

Gentanrea 
E.T.S.  nigra 

Boabiosa 
Gyanns 
G  bryBao  themam 
W.H.G.  segetnm  26 

W.M.H.M.      Leacanthemnm  16 

Matrioaria 

inodora  

ParthoDiam 
Tanaoetum 
J.S.  yalg^ie  ...  13 

Anthemis 

W.H.E.W.      Cotola  22  ... 26  167 

F.S.A.  arvensis  13  ...     2 

Achillea 

W.H.E.W  ,^T3.Millofolium         22  6         167 

Ftarmica 

J    F.  M.  A.  My.  J.  Ju.  A     8.  0.  N.  D. 


29 ••  2d 

160 

XO .p.    •••    250 

164 

Sv     •••      tat      ...      ... 

26 

185 

•  «•      •••      «-«      •••     O^ 

168 

8 

113 
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Artemisia 
W.H.O.  vulgaris  •    1  24  28 

Gnaphaliam 
nliginosnin  12  ...     8  57 

J.S.  sylvatioam  i*»    9 

Seneoio 

vulgaris  

sylvations  13  26  186 

ornoifoliiia  ...    9 

D.A.H.        r  Jacobeda  29 6        160 

WM.H.M.     aqoaUcTiB  10 6        179 

oampestria  6 

Innla 
Gonyza 

Dysenterioa  14 

BelliB 

perennis  •  im  •••  ... 

Erigeron 

aoris  •••  19 

Solidago 

Yirga-anrea  ■♦.  IB 

TnsBilago 

Farfara  17  6  78 

Fetasites 

vulgaris  •    7  11  93 

Eupatorinm 
F.E.S.  oannabinum  7  ...     4  68 

Ciohorium 
J.S.  Intybus  ••• 

Lapsana 

F.S.A.  communis  22 26  167 

HypoohcBris 

F.8.A.  radicata  18    9  176 

Leontodon 

hirtuB  27  26  152 

W.MH.M.      hispiduB  18  ... 13  179 

autumnalis  28  •••  ...  2o  loi 

Pioris 

J.   F.  M.  A.  My.  J.  Ju.  A.  S.  0.  N.  D. 


Hi 


J.    F.  M.  A.  My.  J.  Ju.  A.    S.  O.  N.  D. 

hieraoioides  4 26  114 

Helminthia 
J.8.  eohioides 

Tragopogon 

W.M.H.M.      minor  80 4  168 

Taraxacum 

officinale  .••  ...  ..« 

Laotnoa 

mnralis  29 

Sonohns 

oleraceiis  6  ...  ...  ,.,  ...  26  173 

asper  4 6        216 

aryensis  9  19  102 

Crepis 

virens  ...  •        17 26  193 

E.T.S.  setosa  18 2  107 

Hieracinm 

D.A.H.  FiloBoUa  12 18  159 

ynlgatum  16 18  151 

boreale  1  9  100 

Phytenma 

orbicnlare  .«.  ...  17 

Gampannla 

G.W.DL.       glomerata  •        18  2  113 

G.W.DL        Traohelium  1  4  95 

rotandifolia  13   13  123 

patula  2  ...     8  67 

Callnna 
C.A.S.  vnlgaria  1  ...  15  75 

Frazinns 

excelsior  23  ... 

LigoBtiTiim 
O.E.  Tulgare  •    8  13  35 

Vinca 

major  11 22  103 

minor  8  6  87 

Erythrsea 

F  S  A.  Centanrinm  17 19  125 

Gentiana 

J.  F.  M.  A.  My.  J.  Ja.A.  S.  0.  N.  D. 
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AmareUa  29  ...  24  56 

campestris  26  ...  ...  13  79 

MeDjaDtheB 
J.H.O.D.         trifoliata  11  15  85 

Conyolvnlua 

G.W.D.L.       arvensifl  28  16  110 

F.S.A.  sepinm  14 2  111 

Solannm 

D.E.O.  Dulcamara  25 24  122 

Yerbasonm 
F.S.A.  Thapsns  11  24  42 

D.A.H.  nignun  14 1  79 

Sorophnlaria 

Balbimi  15 19  157 

W.H.M.D.      nodosa  28 9  165 

Linaria 

Cymbalaria  28 6        222 

J.  8.  Elafcine  ...  19 

J.S«  spuria  ... 

G.W.D.L.       Tolgaris  •  18  13  92 

F.S.A*  minor  ...  ■••  ...  ...    2 

Yeronioa 

hederifolia  2  16    6 

polita  •    « .•  

Bnzbanmii , 

arvensis  ...    *  27 ...    .r   ... 

W.M.HM.      serpyllifoUa  4 14        23  16  182 

D.A.H.  officinalis  25  29  157 

ChamsBdrys  *81 13  *  185 

D.A  H.  montana  11 

scntellata  15  ...  15  61 

AnagaUis  28 4  160 

Becoabnnga  9 8  152 

Euphrasia 

Q.W.D.L.       officinalis  8 12  126 

Bartsia 

S.B.W.  Odontites  18  8  112 

Pedionlaris 

palostris  

J.   F.  M.  A.  My  J.  Ju.  A.  S.  O.  N.  D. 


116 


J.   F.  M.  A.  My.  J.  Jd,  A.   B.  O.  N.  B. 

Bylvatioa  22  2  71 

BhinanthuB 

Crista-galli  10  ...  81  82 

Holampjmm 

W.H.E.W.      pratense  26  17  83 

Lathrsda 

squamaria  23  11  18 

Orobanohe 
D.E.O  elatior 

minor  17  2  77 

Verbena 

ofaoinalis  16  80  46 

LyoopiiB 

enroponB 
Mentha 
YiridlB 

hirsnta  29  15  78 

F.B.A.  arvensiB  28  18  87 

J.S.  Palegiam 

Thymus 

A.E.A.  Serpyllum  2 „   ...     2  153 

W.M.H.M.      ChamoQdryB  18  18  31 

Origannm 

▼nlgare  ...  26 

Calamintha 

Olinopodinm  9 4  118 

menthifoUa  28 18  77 

Nepeta 

Cataria  24 

Glcchoma  •     7  2  •  117 

Salvia 

W.M.H.M.      Verbonaca  11 4  177 

Prunella 

E.A.O.  vulgaris  16  4  141 

Soutellaria 

galerioulata  28 19  118 

Ballota 
nigra  28 4  129 


10 

<  •  1 

81 

26 

•  •  ■ 

•  •  • 

17 

23 

11 

17 

•  1 1 

5 

•  •  • 

29 
28 

2 

16  80 
18 
15 

• « •   ••  • 

■  if    ■  •  ■ 
•  •• 

15 

18 

... 

2 

2 

•  ■  • 

18 

18 

••. 

2 

Stacbys 
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F.S.A.  Betonioa  *    5  13  131 

palnstris  13  12  91 

gylvatica  6  •••   •••  •••  »**  13                ioU 

arrensis 
Galeopsis 

F.S.A.  Ladanum  18 2  107 

E.T.B.  Tetrahit  *  11   6  14>8 

Lamium 

amplezioaule    •  •.•  •••     7  .• •  •  16 

pnrpnreimi       • t  

albnm •  ^ 

Gfileobdolon  26  28                                                  32 

Ajnga 

reptanB  27  ...  22        1  6    56-127 

Tencrinm 

Soorodonia  ..•  13 

Eohinm 

Yulgare  2  80  59 

Lithospermum 

G.W.D.L        officinale  10  23  166 

arvense  27 26  213 

Myosotis 

W.MtH.M.      palnBtris  1  • 13  166 

arvensis  13 19  216 

oollina  22  15  85 

T.Q.J.  veraioolor  7  ...     2  56 

Anohnsa 

arveziBis  25  ..    ...   .«•  26  185 

Sjmphytam 

officinale  26 2  190 

W.II.HM.      asperrimnm  14 2  172 

CynogloBSum 
G.W.D.L.       offioinale  23  ... 

Primnla 

vnlg^ia  25    •    •    •  27  

offioinalis  •        12  ...  16  65 

Lyaimaohia 
G.W.D.L.       Nnmmnlaria  28  ...  10  43 

D.E.O.  nemoram  25 19  147 

J.   F.  M.  A.  My.  J.  Jn   A.  S.  0.  N.  D. 
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u«  A. 
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0.  N.  D. 

Auagallis 

aryenflis 

xo  «*•    ••.   ••*   .*• 

...  19 

188 

Plantago 

major 

o    ...     ...     .«• 

14 

180 

media 

»  i      ••■      >•*      ...      ••■ 

15 

151 

O.B.T. 

lanoeolata 
Ghenopodiam 

13 

..    16 

217 

albam 

9     •••      ••• 

16 

98 

G.W.D.L. 

B.  HenriooB 
Atriplez 

V       ••.       •••       ...       »•• 

14 

168 

IT.D.A^ 

angoBtifolia 

29  ...  24 

66 

erecta 

10  ... 

...  16 

98 

Bnxnez 

oongloineratiui 

■>fi  ...  *••   ... 

12 

112 

nemoroBos 

"O     «..     •••     ... 

81 

126 

pulolier 

81 

r.s.A. 

obtnaifolios 

XO    t*«     ••■     •••     ••• 

...  26 

192 

crispoB 

V      «•»       !••          *. 

...  19 

166 

Hjdrolapatham 

924 

46 

AoetoBa 

9  22 

44 

D.E.O. 

Acetosella 
Folygonnm 
Fagopjmm 

• 

V      ...      •*.       •*•      ... 
•  •  «      ... 

...  26 

205 

Convolvnlns 

£nf    ...      ...      ... 

...  16 

149 

W.H.E.W. 

avicnlare 

o    ...    .«•    ... 

...  13 

168 

Hydropiper 

12  ... 

...  19 

99 

W.H,E.W. 

PerBioaria 

22 

•*•»  ...   «••   ... 

...  19 

150 

W.H.B.W. 

lapathifolinm 

22 

...     4 

135 

W.M.II.M. 

amphibinm 
ten  eBtre 

22  ...  24 
24 

63 

D.E.O. 

BiBtorta 

80  14 

76 

• 

Daphne 

'^. 

Lanreola 
Bnzns 

Bempervirens 
Euphorbia 

29  ... 

•*•   ••• 
7  80 

11 

102 
64 

Helioscopia 

•  *•  ••• 

. • «  « .• 

4 

ji  lit    •••   ...    ... 

...   ...   ... 

amjgdaloides 

27 

...       ...           w 

• 

66 

Feplas 

•*.   ... 

•  ■  • 

o  ...   ..•   ...   ... 

•••   ...     o 

212 

J.   F. 

M.  A. 

My.  J.  Jn.  A.  S. 

0.  N.  D. 
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exigna 

» 

...       .••       ...      S.V 

Meronrialis 

perennis 

81 

•  •• 

•ti 

...  25 

27  6 

Parietana 

W»M*H*Mi 

diffasa 
Uxtioa 

80  ... 

J.H.G.D. 

dioioa 
arena 
Hamolas 

t*« 

•  •  • 

•  ■  • 

21  

1 . •   • • •   #••   • • • 

...  28 

G.l.B. 

Lapnlni 
XJImoB 

• 

14 

saberosa 

8,81 

montana 

26 

•  •  • 

5 

Qneroas 

CB.T. 

Bobar 
Castanea 

▼nlgariB 
Corylafi 

8,25 

••• 

•«• 

Avellana 

8 

■•• 

6 

Betala 

alba 

27 

Popolaa 

nigra 

•  •  ■ 

Salix 

W  .M.H.Mi 

fragilifl 
triandra 
▼iminalifl 
caprea 
Taxus 

2 

8 

•  t  • 

...  25 
12 

•  •1         .7 

baooata 

18 

••• 

4 

Tjpha 

latifolia 

••• 

Sparganiam 

FS.A. 

ramosam 
simplex  - 
Amm 

22  ... 

•  •  • 

15 

C.E.T. 

maoalatnm 
Lemna 

26  18 

E.A.O. 

minor 

14 

J, 

F. 

M. 

A.  My.  J.  Jn. 

A.   S.  0.  Nb  D. 

183 
114 


180 


28 
88 

22 


87 


41 
62 

45 


54 


22 
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Foiamogetoa 
W.M.H.M.      natans  25  22  28 

crispofl 

densoB  17  •••    2  46' 

Trigloohin 

palastre  ... 

Sagittaria 

sagittifolia  6 

Alisma 
W.M.H.M.      Plaotago  29  ...  16  47 

BntomiiB 

umbellatns  1 

Elodea 

canadensis 
Orchis 
pyramidalis  14    2  18 

W.H.C.  nstnlata  26  ...     2  38 

H.B.H.  Morio  2  16  45 

G.E.T.  mascnla  22  ...     8  47 

W.H.E.W.      incarnata  80  ...     2  38 

latifolia  10    9  29 

D.E.O.  macnlata  80  22  23 

Gymnadenia 


W.MH.M.      conopsea  26  ...  13  49 

Habenaria 
E.A.O.  yiridis 

N.M.  bifolia 

O.E.  chlorantba  26  ..«    2  38 

Hermininm 
G.W.D.L.       Monorchis  9  29  40 

Ophrys 
W.H.C.  apifera 

Spiranthes 
B.P.T.  antamnalis  

Listera 
B.F.  ovata  4  ...     2  59 

Neottia 
W.H.E.W.      Nidns-ayis  6 

Epipactis 

J,   P.  M.  A.  My.  J.  Ju.  A,   S.  0.  N,  D. 


14 

2 

26 

ti« 

2 

2  16 

22  ... 

8 

80 

•  • . 

2 

10 

9 

80  22 

26 

i  •  • 

16 
1 

13 

26 

••« 

2 

9  29 

22 

.11 
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lati  olia  22  ... 

Cephalanthera 
G.ED.  grandiflora  15  ...     2  48 

Iris 
foetidissima  17  ... 

W.H.E.W.      Pseadaoorns  21  ...  13  58 

NaroisstiB 

Fiendo  NarcissiiB     17  ...  28  70 

Galaathns 

niyaliB  29 4  65 

TamuB 
W.H.C.  oommnniB  25  ...  13  49 

Paris 
H.J.O.  qnadrifolia  1  ... 

Polygonatnm 
DA.H.  maltiflomm  11,28  17 

Bnsons 

aouleataa  •  ...  17  29  ...  ... 

Tnlipa 

sylvestriB  5,27  22 

Soilla 

nutans  12  ...  15  64 

Allium 
E.T.8.  Yineale  18 

E.F.  ursinum  2  15  44 

Luzala 
piloBa  8  ...     8  61 

campeBtrifl  20  ...     8  40 

multiflora  6 

JunouB 
oonglomeratuB  9 

effnsuB  13 

glanous  9 

acutifloruB  9 15  96 

D.A.H.  lampTOcarpufl  29  ...  24  56 

bnfonins  9 2  116 

SoirpQB 

palnstriB  23 1 

laoustris  14  ... 

J.  F.  M.  A.  My.  J.  Ju.  A    S.  0.  N.  D. 
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Carcz 
W  M.H  M.      pulioaris 


W.M.H.M 

distioha 

U  ... 

panionlaia 

6 

W.M  H.M 

Yolpina 

1 

O.E.T. 

mnricata 

8  28 

60 

remota 

18 

acnta 

9 

glanoa 

87  ...     8 

42 

O.B.T. 

pXIBOQZ 

86  ... 

pendula 

9 

Bylyatica 

2 

hirta 

9  ... 

O.E.T. 

palndosa 

86  18 

28 

O.B.T. 

riparia 

1,18 

17 

atnpnllacea 

••• 

Anthozanthnm 

• 

1 

odoratam 

XSS     *•«      ••*     •••     •••     aSf 

168 

DigraphiB 

arnndinaoea 

o  •••    •••    ...     o 

124 

Fhalaria 

canarienfliB 

...    ...   12 

AlopeouruB 

G.W.D.L. 

agreetiB 

4 86 

206 

genionlatiiB 

V  ■••  «*•   ...  ...     o 

168 

pratensiB 

X8  ...   •••   ...     B 

118 

Phleam 

pratenBO 

3SU    ...    ...    ...    ...    360 

169 

nodosQxn 

22  ... 

Ag^osfcis 

alba 

9 

vnlgaris 

16  ...  24 

70 

PhragmiteB 

commiiniB 

SI  ••«   ...   ...     8 

94 

Milimn 

effoBum 

27  ...  22 

66 

Aira 

.  > 

osBspitOBa 
Avena 

O    *•§    ...    ...    ••        4 
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flavesceus  30 24  3  16  86 

pnbescens  5  22                                              48 

pratensis  30  22                                              23 

clatior  28 26  183 

Holoas 

mollis  20  19  121 

lanatuB  9 19  194 

Koeleria 

criBtata  31  ...     2                                       83 

Helioa 

nniflora  4  ...     2                                       69 

Glyoeria 

flnitans                           22  26  249 

plioata  17  •••  2  169 

aqnatica  20 12  114 

Poa 

annua • • •  •!•  ... 

compresBa  30 14  ,       76 

pratensifl                              22  13  82 

iriTialis  10  16  97 

Briza 

media  9  ...  18                                       66 

CTnosnms 

crietatns  30 •   ...  12  135 

Dactjlis 
glomerata  9  26  201 

Festnoa 

BoinroideB  17  22                                           86 

oTina  11  ...    9                                     69 

rubra  9  ,••  18                                     66 

elatior  14    2                     •                18 

amndinacea  10  ...  28                                74 

pratenBiB  28 '24  119 

loliaoea  20  ... 

BromiiB 

giganteiw  4 26  146 

aBper  6  ...  24               •               79 

ereotuB                                27  2  66 

BteriliB  4 16  196 

J.   F.  M.  A.  My.  J.  Ja.  A.  S.  0.  N,  D« 
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racemosas 

•>•                                         •■•      ••• 

commutatus 

•  •  a 

mollis 

•  12 

24 

195 

Brachypodinm 

Bylyationm 

22 26 

167 

pinnatuxn 

••• 

Tritionm 

oaniimm 

20  ...  16 

66 

repens 

*u  •»§    ...    •••    ■••    **' 

146 

Lolinm 

perexme 

27 

26 

213 

Italionm 

X       •••        !••        •••       •••        *■" 

168 

Hordenm 

pratenBe 

29  18 

14 

Ophioglosiam 

ynlgatnm 

22    ..: 

fiquisetom 

O.B.T. 

arvense 

24 

8 

14 

paluBtre 

9  ...     9 

61 

A.EA. 

limoBun 

10 15 

97 

OULTIVATBD  SPECIES. 

AeBcnlns  Hippooastaiiam— May  Srd« 

Geranium  BylTatioum— May  17th. 

Staphyllea  pixmata — April  80th. 
E.P.  CytiBUB  Labnmmn — May  5th. 

PyruB  Auoaparia — ^May  14th. 

PyruB  Japonioa^-Januaiy  28th. 

BibcB  Bang^inenm— March  12th. 
S.A.P.         PhiladelphuB  coronarius— May  30th. 

Cornus  masoiila— February  18th. 
J.P.O.         Lonicera  oaprifolinm — full,  June  8th. 
J.P.O.  LymphorioarpoB  racemoBUB — June  8th. 

Syringa  TulgariB — April  80th. 

Atropa  Belladonna-^June  8th. 

Lyciam  Barbarum — May  26th. 

Larix  europ89a — March  8th,  27th. 

Convallaria  majalis — April  30th. 

Bye— May  26th. 

Barley — ^June  10th. 


JANUAEt,  1878. 
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Mean 

Readg  of 

Baromtr. 

redaccd 

to  Sea 

Level. 

Temperature. 

Wind. 

So 
d  ^-^ 

go 

100 

In  the  Shade. 

Highst 

insnn's 

rays. 

1 
Lowst. 

on  the 

grass. 

196 

Direction. 

58 

• 
(A 

High, 
est. 

s 

1 

329 

Adop- 
ted 
Mean. 

^o 
37-6 

A.M. 

P.M. 

1 

in. 
80*808 

4I0 

38  5 

548 

3.S.E 

SW. 

in. 

2 

•392 

478 

42-0 

45-3 

460 

64-4 

363 

W. 

B.W. 

78 

lO-O 

•04 

3 

•174 

47-6 

38-2 

43-1 

42*5 

66-0 

30-3 

sw. 

W. 

145 

9.5 

•45 

4 

•026 

48*1 

460 

46-4 

46^1 

51^0 

43-8 

N. 

N. 

91 

10:0 

•08 

6 

30148 

45-8 

41-6 

43-2 

42^2 

45-7 

41-1 

E. 

W. 

64 

10-0 

•06 

6 

29  991 

46-6 

40-1 

426 

40-4 

66*2 

847 

W. 

W. 

118 

90 

7 

•553 

420 

364 

383 

35-2 

673 

296 

w. 

S.W. 

126 

90 

•09 

8 

29  936 

39-9 

34  6 

86-6 

840 

61-5 

30-2 

N.B. 

N.W. 

203 

80 

•01 

9 

80264 

88-4 

32  7 

84-8 

320 

67-5 

27*6 

N.N.E 

N.W. 
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76 

10 

•410 

48*8 
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31-2 

700 

24-1 

N.W. 

N.W. 

101 

8-6 

11 

•671 

42  4 

25-5 

30  1 

26  2 

74-7 

139 

E. 

N.W. 

16 

05 

12 

•687 

85-3 

25-4 

818 

31-8 

37^6 

13  6 

W. 

B.W. 

79 

100 

18 

•600 

44  5 

34-2 

398 

38-4 

62-8 

27-7 

W. 

S.W. 

120 

9-5 

•02 

14 

•409 

500 

42^6 

46-1 

45^0 

75-0 

86-7 

w. 

W. 

237 

100 

16 

•360 

610 

360 

446 

44-1 

600 

35-4 

w. 

W. 

210 

86 

16 

•322 

49-5 

4T9 

45-1 

430 

76-3 

30-2 

w. 

W. 

238 

8-0 

17 

•463 

49*2 

350 

405 

884 

8^-8 
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N.W. 

N.W. 

83 

50 

•04 

18 

•617 

45-6 

417 

429 

416 

670 

37-7 

E. 

W. 

10 

100 

•04 

19 

•463 

46^0 

41-2 

427 

41-4 

73^1 

32*4 

S.S.E. 

S.W. 

64 

100 

80 

•814 

49*1 

41-3 

45-7 

45^6 

50-7 

86-3 

W.SW 

S.W. 

209 

100 

•01 

21 

80*080 

54*7 

48*4 

51-5 

49-3 

67  0 

465 

S.W. 

w. 

879 

100 

•17 

88 

29*988 

54*0 

46-2 

49-6 

46-6 

603 

41*9 

WSW 

S.W. 

845 

100 

•12 

88 

•784 

46-8 

33  2 

88-7 

332 

86-8 

30-6 

W. 

sw. 

814 

96 

•05 

24 

•559 

42-1 

33.6 

36-4 

33-6 

674 

26-8 

W. 

w. 

22 1 

4^0 

25 

29*622 

86  7 

27-7 

32-8 

307 

70-2 

24-4 

N.W. 

w. 

288 

40 

•16 

26 

30*070 

43-3 

3r8 

345 

29  2 

89-8 

21  2 

N.W. 

N.W. 

104 

1-0 

27 

29*990 

41^4 

31^0 

36  7 

36  0 

47  8 

22  2 

E. 

s. 

82 

100 

•49 

88 

29  830 

44-6 

32-7 

38-5 

367 

80-5 

23-0 

S. 

w. 

169 

5*5 

•14 

29 

30179 

44-2 

30*0 

37-2 

303 

874 

19-8 

w. 

w. 

108 

0-0 

80 

•368 

381 

26-3 

301 

280 

780 

17  0 

N. 

w. 

28 

6-0 

31 

30  562 

37  9 

27-4 
35  6 

81-4 

28-2 
37  5 

71-1 

17  3 

E.N.E. 

N.W. 

68 

Sum 
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1-90 
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Baromtr , 
rod  need  , 
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Level. 

Temperature. 

Direction 

of 
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Shade 

Highst 

insnn's 

rays. 

Lowst 
ou  tlie 
grass. 

1?     « 
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est. 
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ted 
Mean 

2U2 

AM 

P.M 

0)  o 

So 

6-5 

P4 

1 

in. 
30573 

89  7 

Sib 

7k-9 

iVl 

N. 

W. 

in. 

2 

•466 

40  0 

33  1 

86-6 

35-2 

47  9 

80  4 

N 

N. 

62 

100 

•03 

8 

•473 

41-5  35-5 

38-2 

363 

464 

82-6 

N. 

N. 

62 

lO-O 

4 

•581 

41  9  37-7 

88-9 

37  0 

47  2 

85-4 

N. 

N.B 

66 

lO-O 

6 

-612 

38  7 

338 

35-5 

32-i 

41^8 

32-8 

£ 

E. 

60 

LOO 

6 

•695 

38  7 

306 

33-5 

31-7 

71-5 

80-5 

E. 

SE. 

64 

100 

7 

•642 

45  0 

30  2 

313 

'^9  9 

82  6 

18-4 

SE. 

S.B. 

24 

30 

8 

•591 

439 

24  8 

31-7 

28-3 

790 

159 

NW. 

NW. 

67 

60 

9 

30  268 

352 

31-2 

334 

31-6 

400 

30-6 

S. 

SW. 

66 

100 

09 

10 

29958 

45  8 

34-3 

40-2 

40- i 

54  3 

81-6 

s.w. 

S.W. 

69 

10  0 

18 

11 

30.007 

43  7 

37-5 

89-2 

36-6 

470 

34-9 

E. 

S.E. 

99 

lo-o 

•08 

12 

3016* 

422 

33-5 

86-8 

34-5 

87-6 

27-7 

S.E. 

S.W. 
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lO-O 

•88 

18 

29-936 

60-8 

36-0 

44*5 

44  3 

92'5 

84-3 

SW. 

S.W 

213 

too 

•34 

14 

29-874 

51^5 

413 

44-5 

41^3 

99-3 

33-1 

N. 

w. 

97 

100 

•06 

15 

80  091 

60  2 

38-1 

469 

437 

70  0 

31-4 

S. 

SW. 

117 

9-5 

•07 

16 

•281. 

600 

39  4 

45-9 

457 

88-8 

318 

SW. 

S.W. 

217 

100 

17 

•127 

67-7 

46-1 

49-8 

45-7 

99-0 

39  5 

SW. 

s. 

217 
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•08 

18 

-213 

t3-5 

il-5 

45^6 

41-6 
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82-8 

SW. 

w. 
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1-5 

19 

•412 

48- 1 

37-3 

41-7 

39-7 

89  3 

26  9 

w 

s. 

91 

85 

•03 

20 

353 

487 

40-6 

43  8 

41-8 
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828 

s. 

w. 
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21 

•641 
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35  3 

43  0 

40-i 

89-0 
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N.W. 

w. 

65 

l-O 

01 

22 

•619 

48  6 

44-0 

46-0 

43  7 

54-0 
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W. 

w. 

86 

100 

•01 

23 

•408 

47-4 

41-1 

433 

397 

590 

S3i 

W. 

w. 

26 

100 

24 

•260 
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40-9 

431 

39-9 
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N. 

S.W. 

2. 
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25 
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52  7 

41-4 

45-7 

42-4 
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W. 

w. 
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26 

30- 131 

50-5 

44-4 

46-3 

42-4 

759 

403 

S.W. 

S.W. 

213 

66 

27 

29  819 

49-8 

443 

46^6 

450 

69-2 

402 

S.W. 

S.W. 
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100 

•40 

28 

29-930 

54-5 

46  2 
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48-9 

s.w. 

w. 
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LO-O 
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41-3 
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Snm 
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Readg.of 

Baromtr. 
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in. 
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80-086 

•468 

•616 

•508 

•114 

•061 

•145 

•161 

•119 

•290 
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•514 

•504 
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•454 
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29-789 

•697 
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Temperatnre. 
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u 
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as 

o  o 
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In  the  Shade. 
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rays 
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• 

a 
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Adop-l 
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Mean. 
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P.M. 

" 

&5-5 
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S.W. 

in. 
•32 
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453 

49-5 

42-5 

113-9 

35  9 

W. 

W. 
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6-6 
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36-2 

44-8 

421 

105  6 

256 

W. 

W. 
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2-6 

539 

410 

463 

41^7 

1019 

28  7 

B.W. 

S.W. 
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90 

641 

36  4 

442 

40-3 

1031 
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W. 

S.W. 
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56 

•01 
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41-3 

47-8 

13  0 

840 

40-2 

S.W. 

W. 
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56-7 

40*4 
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43-7 

106  0 

£9-9 

S.W. 

S.W. 
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2-7 

506 

41-1 

447 
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92-0 
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N.W. 

w. 
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65 
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42  2 
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E. 

w. 
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W. 

w. 
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N. 
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31-0 
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N. 

N. 
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E. 
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Days  of 
Month. 

Mean 

Beadg.of 

Baromtr. 

redoced 
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Lerel. 
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in. 
29-671 

2 

29-953 

3 
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4 
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6 

29*995 

6 

•661 

7 

•701 

8 

•713 

9 

•859 

10 
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11 
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12 

•639 

13 
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U 
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15 

•497 

16 

•778 

17 

•958 

18 

•864 

19 
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20 
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21 
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22 
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23 

•416 

24 

•870 

25 
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26 

•828 

27 

•804 

28 
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29 

80*068 

30 
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31 
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Bigh. 
est. 


64-9 
640 
63-2 
61-7 
667 
59-5 
65^2 
58-3 
64-6 
69*8 
64-7 
67-9 
596 
61-0 
58^6 
60^0 
65-7 
696 
61.1 
570 
54  9 
59-7 
60-6 
60^6 
58  8 
61^7 
59-0 
62^6 
560 

69-5 
661 

62^0 


o 


5^9 
473 
49-8 
40^4 
44  0 
45-3 
198 
46-3 
42-7 
46^4 
530 
51-3 
50-4 
490 
499 
48.6 
55-1 
61-0 
48*0 
45^1 
36^4 
41-1 
44^8 
48^6 
42-2 
46-7 
44-0 
41^5 
47-4 
42.1 
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46-3 


Adop-i 

ted 

Mean. 


66-9 
54-4 
54-7 
50-7 
554 
53*6 
562 
50-9 
53-8 
572 
66^8 
59  2 

54  4 
63-7 
53*4 

55  4 
58-9 
591 
540 
495 
470 
60-9 
62*4 
68  2 
50-1 
51*4 
611 
523 
609 
600 
531 

63'5 


52'o 
51-7 
50-6 
463 
48-7 
52  0 
50*6 
47-7 
l7-8 
163  3 
530 
50^4 
49  6 
19'1 
49-6 
o2*4 
556 
53-0 
46-8 
44*4 
40-6 
429 
485 
45*^ 
13*4 
46^4 
47  3 
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47-8 
45-3 
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Highst  LowBt. 
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rays 


115  9 
113-8 
115-8 
112  6 
117  8 

86-4 
111^5 

94-8 
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124  2 
1303 

116  0 
117-8 
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95-9 
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112-5 
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113-4 
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41-6 
46-3 
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31-4 
40-2 
45-7 
39-4 
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406 
49-5 
46-3 
46-4 
47-4 
46-6 
42-6 
54-8 
47-7 
439 
44-2 
33  8 
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45-7 
47-7 
88  9 
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40-5 
3j-4 
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33-6 
33-3 
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A.M. 


S. 

W. 
8.W. 

W. 

E. 

E. 

W. 

W. 

E. 

E. 

S. 
S.W. 
S.W. 

s.w. 

S.W. 

s. 

s.w. 
s. 

S.W. 

s.w. 
s.w. 
s.w. 
s.w. 

S.W. 
S.W. 

s.w. 
s. 

N.B. 
E. 
E. 
E. 


P.M. 


S  9 


^5 


a 
Pi 


w. 

S.W. 

w. 
w. 

E. 

S.E. 

W. 

E. 

E. 

S. 

E. 
S.E. 
S.W. 
S.W. 

S. 
S.W. 
S.W. 
S.W. 
8.W. 
S.W. 
S.W. 

W. 
S.W. 

W. 
S.W. 

s.w. 
w. 

N. 

E. 

E. 

N.B. 


72 
97 
188 
112 
85 
163 
75 
60 
109 
121 
198 
153 
176 
191 
259 
170 
335 
188 
275 
489 
836 
137 
224 
97 
17 
lib 

125 
72 

941 
76 
4b 

Snm 
4908 


4^5 

10^0 
7-0 
4^0 
0-5 

10-0 
9-6 
6-5 
70 
8-0 
90 
8-5 
9-6 
90 

100 
8-5 

10*0 
1-5 
9-0 
9-5 
6*0 
8.6 
9*6 
8-0 
80 

100 
5^0 
9*6 
7-0 

70 
60 

75 


in. 
•03 


•01 


•11 
•08 


•88 
•06 
•10 
•17 
•81 

•67 
•08 
•06 
•19 
•12 
•11 
•68 
•02 
.15 
•09 
•16 
•06 
•40 


Sum 
426 


JUNE,  1878. 


■krf 

Merni 

Beadg.of 

Baromtr. 

redaced 

to  Sea 

Leyel. 

Temperatnre. 

Dire 

(J 

t  e) 

ctioii 

f 

fii.d 

^0= 

81 

^5 

In  iho  Shade. 

TT  •       1         1 

T                    —A 

p^  s 

A     J                 1 

HlgUBt 

insanV 
rajs. 

Lovvst 

*  ^     * 

High. 
esc. 

49^-9 

Adop- 
ted 
Mean. 

49^0 

on   the 
gras--. 

AM. 

P.M. 

5  — 
10  0 

p; 

1 

in. 
80*034 

66^7 

6^0 

863 

4^5 

N.E. 

N.E. 

in. 

a 

80000 

607 

460 

68-6 

45-4 

980 

41-0 

E. 

8. 

89 

95 

•02 

8 

29-940 

66-9 

51-4 

68^0 

52  9 

1100 

60-6 

N.W. 

W. 

47 

9-0 

•88 

4 

29-818 

62-6 

61-6 

67-0 

5W 

1059 

486 

W. 

W. 

154 

90 

•80 

6 

80122 

676 

491 

628 

49-6 

799 

445 

N.E. 

N.W. 

60 

95 

•01 

6 

•247 

67-8 

458 

67-2 

50-3 

118  6 

89  8 

W. 

W. 

80 

60 

7 

80  099 

680 

496 

58^3 

51-8 

1236 

44-9 

s.w. 

S.SE 

75 

95 

8 

29*702 

69-9 

50  7 

600 

54-6 

122-2 

47-7 

S.S.E. 

S.W. 

110 

7-0 

•02 

9 

•590 

684 

51-5 

661 

5L9 

1190 

490 

S. 

S.W. 

187 

9-5 

•16 

10 

•791 

65-9 

489 

65-9 

501 

128-9 

467 

SW. 

S.W. 

483 

6-6 

.46 

11 

'648 

60  9 

60-7 

640 

49^8 

1148 

466 

S.W. 

8.W. 

450 

6-5 

•IS 

12 

•664 

60-9 

471 

64-6 

610 

119-9 

480 

s.w. 

S.W. 

213 

9-6 

•44 

18 

•866 

64-7 

480 

56-6 

511 

1190 

46-8 

S.W. 

E 

88 

80 

•86 

14 

•926 

67-6 

472 

611 

443 

121^8 

49-4 

N.E. 

N.E. 

124 

10  0 

16 

•888 

62*9 

41^6 

626 

44  6 

122-8 

873 

N.E. 

8.E. 

89 

20 

16 

•814 

66^7 

47-8 

66  0 

500 

128-4 

48-8 

N. 

NE. 

62 

90 

•24 

17 

•887 

686 

46-9 

54-3 

504 

115-9 

43-7 

N. 

NE. 

85 

100 

•82 

18 

29-937 

66-3 

16-3 

56-7 

51^4 

123^3 

42  2 

E. 

N.W. 

23 

8-0 

•67 

19 

80^021 

69-7 

46-6 

68-2 

ol-8 

180-7 

42-6 

N.W. 

W. 

62 

8-5 

20 

•081 

71-0 

523 

60^5 

51-3 

182-7 

450 

8. 

s. 

72 

2-5 

21 

•142 

73-3 

48-9 

61*5 

49-9 

1850 

42-9 

S. 

s.w. 

81 

40 

22 

•186 

77-4 

49-4 

64-8 

537 

137-9 

48-4 

S. 

s.w. 

40 

2-0 

28 

•096 

77^6 

601 

68-2 

589 

188-6 

609 

E. 

8. 

20 

7-0 

24 

•124 

797 

56-6 

67-7 

58-6 

186-0 

61-8 

W. 

S.W. 

48 

66 

26 

•196 

800 

600 

68-8 

57'2 

182-5 

687 

W. 

S.W. 

89 

6*6 

26 

•176 

84-8 

5^2 

71^7 

63-2 

1890 

62-8 

8. 

8. 

66 

10 

27 

80-044 

84-7 

60-9 

73-6 

632 

189  8 

66-6 

S.E. 

B. 

93 

00 

28 

29  914 

827 

60-6 

7r2 

68-1 

187^0 

57-7 

E. 

NE. 

162 

0-6 

29 

•845 

78  7 

60  6 

67-2 

591 

1359 

62  5 

N.E. 

N. 

99 

50 

•29 

80 

29  880 

70  7 

556 
51*2 

608 

56-4 
329 

131-7 

525 

N. 

W. 

69 

9.0 

•18 

Mna. 

29953 

691 

69  6 

122-6 

47  4 

•  •  • 

•  •• 

Snm 
3281 

65 

Snm 
3^98 

JttLY,  ld78. 


■».  J 

Mean 

Rcadg  of 

Baromtr 

reduced 

to  Soa 

Level. 

Temperatnre. 

Dire 

0 

tho\ 
A.M. 

ction 

f 

7ind. 

Velocity. 
8               Miles. 

3         Mean  amt.  of 
6        Cloud  (010). 

In  the 

Shado. 

1 
nishst  Lowst 

insun's  on  the 

rays,    grass. 

1 

• 

d 

High, 
est. 

Sb9 

Adop- 
ted 
Mean 

P.M. 

P4 

1 

in. 
29  921 

65  0 

68-7 

56**1 

1100 

5*76 

N-B 

N.B. 

in. 
1-16 

2 

29-897 

615 

50-9 

6i-4 

510 

1138 

616 

N.B. 

N.B. 

86 

96 

•08 

8 

80-036 

648 

510 

671 

50-9 

1>26 

501 

N. 

N 

60 

9-0 

•06 

4 

•178 

69  7 

48-7 

58-5 

529 

1274 

40-7 

N. 

W. 

79 

60 

5 

•107 

667 

58  3 

60-9 

57^1 

93-6 

60-5 

NW. 

W. 

111 

96 

6 

•051 

78-8 

57  6 

681 

566 

1350 

54-4 

SW. 

w. 

162 

60 

7 

040 

788 

541 

62  6 

562 

185  8 

60-5 

W. 

w. 

118 

55 

8 

•145 

70  7 

581 

61-9 

53-8 

1390 

49-7 

N. 

w. 

45 

5-5 

9 

30  049 

709 

51-7 

617 

550 

1241 

497 

W. 

w. 

90 

6-5 

01 

10 

29  978 

67  8 

51-9 

590 

515 

1819 

47-8 

w. 

w. 

116 

8-0 

11 

.934 

665 

54-2 

59U 

51-5 

li8-6 

618 

w. 

w. 

187 

86 

12 

29-90  A 

67-2 

51-4 

59-6 

529 

1185 

464 

N.W. 

N.B. 

106 

9-6 

•88 

18 

80011 

71-6 

53-0 

621 

54  2 

129  0 

61-1 

N.B. 

N. 

63 

66 

14 

•149 

68-5 

49-4 

58  8 

52-4 

1287 

44-1 

N. 

N. 

68 

4-6 

16 

•258 

66^6 

52*3 

58-6 

588 

1030 

47-4 

N. 

N. 

67 

6^0 

16 

•818 

721 

50-8 

62-4 

59  0 

1190 

46-9 

N. 

N. 

86 

6-6 

17 

•831 

80-7 

52-4 

688 

61-8 

1302 

49-7 

N. 

N. 

80 

0-6 

18 

•867 

78-8 

601 

694 

62-6 

185-4 

647 

N. 

E. 

64 

20 

19 

•256 

889 

596 

684 

68-7 

128-9 

662 

B 

B. 

42 

20 

20 

108 

821 

57-6 

69-8 

60^6 

188-5 

64-4 

E. 

B. 

109 

4-0 

21 

•022 

82-2 

69  9 

701 

60-6 

185-0 

55  7 

N.B. 

NB. 

116 

10 

22 

80-020 

801 

o8^1 

679 

636 

137-0 

641 

NE. 

B. 

63 

6-6 

•28 

28 

29-944 

74-7 

62  6 

66*  L 

61-9 

188-4 

69  4 

B. 

B. 

111 

9-6 

•28 

24 

•719 

74-3 

58-8 

64-0 

60-0 

1838 

604 

S. 

S 

110 

96 

•46 

25 

•761 

677 

56-1 

60-4 

561 

1188 

67-i 

B.W. 

W. 

124 

LOO 

26 

•819 

703 

51-6 

610 

571 

1808 

498 

8.W. 

W. 

93 

8-6 

27 

•956 

72-0 

55-8 

615 

52*8 

132-8 

62-6 

N.W. 

W. 

79 

6-6 

28 

29989 

69-7 

452 

671 

53  3 

180-8 

41^2 

N. 

N. 

60 

5-6 

29 

80*092 

73-8 

46G 

600 

53-4 

137-9 

462 

S. 

N. 

45 

26 

80 

•255 

70-6 

46-4 

581 

641 

1264 

48-7 

N. 

N.E. 

7i' 

4-0 

81 

80-882 

66*9 

48-6 
533 

57-8 

54-6 
561 

113  7 

42-7 
60^6 

NE. 

E. 

•  •• 

79 

Sum 
2558 

8-6 
60 

MlIB 

80064 

71-8 

61-9 

1266 

•  •  ■ 

Sam 
^•61 

AUGUST,  1878. 


^  _s 

Mean 

Beadg.of 

Baromtr. 

rednoed 

to  Sea 

Level. 

Temperatore. 

Lowst. 
on  the 
grass. 

Wind. 

u 

H 

So 
6-0 

2Lp 

In  the  Shade. 

Highst 

insnn'B 

rays. 

Direction. 

161 

• 
i 

II 

High, 
est. 

1 

48-0 

Adop- 
ted 
Mean. 

62^6 

A.M. 

P.M. 

1 

in. 
80-261 

69*9 

6f3 

1248 

0  _ 

410 

B. 

N. 

in. 

2 

29969 

71-6 

621 

69*6 

68-9 

1270 

49-1 

N. 

K.B. 

189 

6-6 

8 

•761 

699 

66-4 

60-8 

66-0 

181-7 

60-8 

N.E. 

K.E. 

106 

7-6 

•18 

4 

•794 

66-6 

51-4 

68-7 

671 

103-6 

46-7 

N. 

S.W. 

44 

9K> 

•29 

6 

•862 

74-6 

66-9 

686 

69-0 

184-6 

66-0 

8. 

S.W. 

142 

9-6 

-18 

6 

•728 

78-6 

60-1 

64*6 

60-4 

1868 

66-6 

S. 

S.W. 

74 

7-0 

7 

29-876 

72-7 

679 

64-2 

69*8 

188-6 

68-6 

S.W. 

S.W. 

147 

6*6 

•84 

8 

80119 

78-3 

576 

64-6 

688 

181-2 

60-4 

8.W. 

N.W. 

94 

76 

9 

80060 

78  2 

672 

64-7 

66-2 

188-6 

46-6 

S. 

s. 

82 

7-6 

•08 

10 

29  701 

74-3 

581 

64-6 

69-0 

186-2 

67*8 

s. 

s. 

112 

9-6 

•01 

11 

•797 

72-6 

51-2 

628 

642 

134-8 

45*6 

sw. 

S.W. 

136 

6-0 

•89 

12 

•629 

71-6 

54-8 

61-6 

64*6 

128-9 

499 

S.W. 

S.W. 

188 

4-5 

•10 

18 

•631 

661 

54-0 

69-8 

660 

106-6 

49-4 

S.W. 

S.W. 

147 

10-0 

•96 

14 

•624 

70-6 

56-9 

62-8 

67-0 

ISO'O 

66-7 

w. 

S.W. 

263 

6-0 

•01 

16 

•690 

71-8 

56-2 

61-9 

68-9 

136-2 

49*8 

S.W. 

S.W. 

96 

6^ 

•41 

16 

•492 

68-3 

53-8 

69-9 

58*4 

122-8 

61*1 

S.W. 

S.W. 

186 

8-6 

•11 

17 

29-978 

66*6 

52-6 

68-7 

60-9 

1140 

42-1 

S.W. 

S.W. 

180 

7-6 

18 

80040 

72-6 

52  1 

614 

56-8 

1270 

46-8 

S.W. 

s. 

99 

9*0 

19 

29-890 

72-8 

57-6 

64-0 

660 

131-0 

62-7 

E. 

E. 

64 

9-6 

80 

29  966 

66-7 

57-0 

60-0 

58-9 

112-0 

62-8 

E. 

E. 

95 

9-6 

21 

8C-022 

66-7 

51*9 

68-2 

64-8 

125  7 

470 

E. 

S.B. 

110 

10-0 

-10 

22 

29-867 

67-7 

50-8 

69-6 

54-4 

109*2 

44-8 

B. 

B. 

162 

70 

1-44 

28 

•497 

72  7 

568 

61-8 

67*9 

135-6 

52-9 

B. 

N. 

109 

5-0 

02 

24 

•49(3 

70-6 

67.9 

62-0 

570 

130  7 

49-5 

N. 

N.W. 

88 

9-0 

26 

•689 

709 

52-8 

60-2 

55'6 

135-0 

60-3 

N.W. 

B. 

41 

5-0 

26 

•649 

71-6 

499 

61-6 

580 

123-6 

60-5 

E. 

S.W. 

69 

60 

27 

•676 

71-9 

57-6 

628 

571 

129  7 

54-6 

S.W. 

S.W. 

181 

6-6 

•18 

28 

•796 

70-6 

68-9 

60-8 

55-3 

125-2 

51-4 

S.W. 

S.W. 

170 

6-0 

•16 

29 

•649 

680 

66-8 

60-6 

570 

1120 

53-7 

S.W. 

s. 

110 

100 

-73 

SO 

•488 

68-7 

56-6 

607 

56-7 

1260 

55-5 

S.W. 

w. 

165 

60 

•11 

81 

29-772 

659 

54-4 
647 

68-1 

54-4 
560 

1201 

52-4 

w. 

S.W. 

162 

Sntn 
3742 

6-5 

7-0 

MnB 

29770 

70-4 

61-8 

1201 

50-4 

... 

•  •  • 

Sam 
552 

SBFTIIMBBB,  1878. 


Days  of 

Month. 

Mean 

Readg.of 

Baromtr. 

reduced 

to  Sea 

Level. 

1 

in. 
80141 

8 

•807 

8 

•269 

4 

*128 

6 

•082 

6 

•154 

7 

•186 

8 

•059 

9 

•107 

10 

•281 

11 

•265 

12 

166 

18 

•126 

14 

80084 

15 

29*700 

16 

•951 

17 

976 

18 

•760 

19 

29-885 

20 

30-026 

21 

80-187 

22 

29*742 

88 

•528 

84 

•726 

25 

29748. 

26 

80O60 

27 

•181 

28 

80113 

29 

£9  997 

80 

29813 

Mm 

80-018 

Temperatnre. 


High, 
est. 


62*4 

667 

716 

697 

71-6 

71-8. 

72-9 

71-7 

69-7 

67^7 

78*4 

68*0 

67-0 

68*9 

63-5 

610 

68-7 

617| 

60.8 

69-7J 

627 

59-7. 

60-0 

60-6 

59  5 

600 

62^6 

67  0 

68*7 

62-5 


65^6 


1  the 

Shade. 

HighBt 

inann's 

rajB 

o 
52-7 

Adop- 
ted 
Mean. 

5r9 

57-4 

&b 

502 

57-8 

51*0 

120*8 

5L-9 

60-9 

56-1 

1280 

49-7 

60-2 

554 

1251 

60-1 

64-3 

60*6 

116-0 

55-0 

12-8 

56  0 

1241 

50-9 

62*5 

58*7 

185-3 

67-2 

620 

58*4 

122*1 

34-6 

61-4 

58-6 

118*5 

49*1 

57-4 

510 

118*2 

48*0 

68-0 

54*1 

1220 

47^1 

57  2 

50*7 

115-0 

42-0 

54-7 

50-8 

1260 

41-2 

66  8 

55*5 

118*2 

511 

570 

541 

97*2 

46.6 

58-2 

i7-0 

115*0 

48^7 

57-4 

565 

86*3 

47-7 

540 

61-8 

111-4 

41*8 

51*8 

48-0 

1197 

40-4 

48-9 

44-8 

117-0 

34-7 

49-8 

45-1 

119*8 

47*6 

52-7 

47-0 

97*4 

40*0 

485 

48*6 

119-7 

32*7 

46-9 

43*0 

110*0 

41-7 

50-5 

48*8 

72  5 

36-5 

47-5 

43*4 

1180 

41-8 

54*4 

521 

109  9 

54*0 

58*6 

54-8 

120-2 

50-1 

57-3 

53-0 

1240 

51.5 

567 

49  2 

114-2 

47*0 

55-9 

517 

114-2 

LowBt. 
on  the 
grass 


48-8 
47-5 
48-8 
57*6 
600 
47-8 
53-6 
51*7 
48-9 
89*4 
40*7 
85-8 
84-4 
460 
882 
427 
42*2 
33-7 
343 
299 
440 
34-9 
29*7 
337 
286 
330 
47-4 
42-9 
44*8 


41-8 


Direotion 

of 
the  Wind. 

JL»U.» 

P.M. 

N.W. 

w. 

107 

W. 

w. 

66 

w. 

S.W. 

42 

N.E. 

N.E. 

74 

N.E. 

w. 

70 

W. 

S.W. 

56 

S.W. 

N.W. 

80 

N.W. 

W. 

88 

W. 

N. 

74 

N. 

N. 

61 

N. 

N. 

28 

W. 

N. 

110 

N. 

N. 

48 

S.W. 

S.W. 

74 

S.W. 

S.W. 

214 

w. 

S.W. 

227 

sw. 

S.W. 

208 

S.W. 

S.W. 

189 

S.W. 

N.W. 

182 

N.W. 

N.W. 

65 

N.W. 

S.W. 

41 

S.W. 

N.W. 

131 

N. 

N.W. 

96 

S. 

S.W. 

66 

s. 

N.W. 

57 

w. 

S.W. 

106 

S.W. 

S.W. 

106 

S.W. 

S.W. 

Ga 

S.W. 

S.W. 

66 
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SUMMABT  OP  THE  WEAIHER  FOR  1878. 


JAJNUAEY 

"  At  new  year^B  tide 

The  dajs  lengthen  a  cocVb  stride" 

The  weather  from  the  let  to  the  22nd,  with  the  exception  of  the  llih 
and  12th,  was  mildj  bnt  on  the  28rd  a  cold  period  set  in  which  oontinned  till 
Febmarj  9th.  The  highest  temperatnre  daring  the  month  was  54^,  on  the 
21st,the  lowest  26^8  on  the  80th,  and  the  mean  89^.  Atmospheric  Pressure  was 
yeryhigh;  the  highest  80*702  in.  oocnrred  at  9  a.m.  on  the  12th,  and  the 
lowest  29*379  in.  at  9  a.m.  on  the  25th  j  the  mean  was  80*192  in.  Bain  fell  on 
16  days,  the  total  amonnt  being  1*90  in.  which  is  considerably  below  the  aver- 
age. Fog  oconxred  on  7  days  ;  snow  fell  on  the  28rd  and  25th  i  and  a  lunar 
halo  was  seen  on  the  19th. 


FBBBUABY. 
"  7oTL  should  on  Candlemas-day 
Throw  candles  and  oandlestioks  away." 
The  first  nine  days  were  cold,  bnt  from  the  10th  to  the  end^of  the  month 
the  weather  was  mild.    Owing  to  the  clondy  state  of  the  sky  the  mean  range 
of  temperature  was  small.    The  mazimam  temperature  57^  ooourred  on  the 
17th,  and  the  minimum  24^  on  the  8th ;  the  mean  for  the  month  was  41^. 

Atmospheric  pressure  continued  rery  high,  the  readings  on  8  days  exceed 
80*5  in. ;  the  highest  80*660  in.  took  place  at  9  p.m.  on  the  21st,  and  the  lowest 
29*706  in.  at  9  p.m.  on  the  27th ;  the  mean|was  80*294  in.  The  rainfall  was 
still  below  the  arerage,  the  total  amount  being  1*85  in.  with  14  wet  days. 
Fog  oocuned  on  11  days. 


MABOH. 
**  March  winds,  and  April  showers. 
Bring  forth  Hay  flowers." 
The  temperature  during  this  month  was  somewhat  yariable.    The  weather 
was  mild  from  the  Ist  to  the  12th ;  cold  from  the  13th  to  the  I7th ;  mild  from 
the  18th  to  the  21st ;  and  then  cold,  with  snow,  to  the  end  of  the  month.  The 
highest  temperatnre  66^  occurred  on  three  days,  Tis.,  2nd,  8rd  and  7th,  and 
ihAUmMt84°8oiitheS8rds  the  mean  was  41°2. 


«• 


Atmoiplierio  pressare  was  still  ibore  the  ayerage,  the  mean  being  80*181 
in. ;  the  highest  was  80*692  in.  at  9  p.m.  on  the  16th,  and  the  lewest  29*286  in« 
at  9  a.m.  on  the  29th.  Bain  fell  on  11  days,  the  total  amonnt  being  1*65  in. 
Fog  occnrred  on  8  days,  and  snow  fell  on  6.  A  Innar  halo  was  seen  on  the 
18th. 


APBIL. 
"  April  weather, 

Bain  and  snnshine,  both  together  ** 
The  cold  weather  which  prevailed  during  the  latter  part  of  March  con- 
tinued till  abont  the  11th,  when  a  warmer  period  set  in  which  lasted  more  or 
less  thronghont  the  remainder  of  the  month.    The  maximum  temperature  was 
65°0  on  the  SOth,  the  minimum  25*^8  on  the  Ist,  and  the  mean  47^. 

Atmospheric  pressure  was  more  than  a  quarter  of  an  inch  below  that  of 
the  preceding  month,  the  mean  being.  29*846  in.  the  highest  80*226  in.  oc- 
curred at  9  a.m.  on  the  27th,  and  the  lowest  29*218  in.  at  9  a.m.  on  the  1st. 
The  number  ot  rainy  days  was  15,  and  the  total  fall  8*59  in.  Snow  fell  on  8 
days  and  hail  on  one.    Fog  occurred  on  2  days. 

MAY. 
<<  A  wet  May 

Will  fill  a  byre  fuU  of  hay." 
The  weather  was  mild  till  the  19th,  but  cold  during  the  remainder  of  the 
month.    The  maximum  temperature  was  69^8  on  the  10th,  and  the  minimum 
85°8  on  the  8l8t,  the  mean  was  53''5. 

Atmospheric  pressure  was  low^during  the  month,  the  mean  being  29*801 
in.  the  highest  80*179  in.  occurred  at  9  a.m.  on  the  80th,  and  the  lowest 
29-812  in.  at  9  am  on  the  24th.  The  total  rainfall  amounted  to  4*86  in. and 
exceeded  that  of  any  preyious  May  during  the  past  14  years.  The  number  of 
rainy  days  was  large,  yis  22 ;  thunderstorms  occnrred  on  6  occasions  and  hail 
on  one.  Fog  was  obserred  on  the  2nd  and  9th,  and  solar  hales  on  the  2nd  and 
27th. 


JUNB. 
June,  if  sunny. 
Brings  haryests  early." 
The  weather  was  cold  till  the  18th,  but  warm  from  the  19th  to  the  end  of 
the  month.    The  maximum  temperature  was  84^8  on  the  26th,  and  the  mini- 
mum 41^6  on  the  15th ;  the  mean  was  59^6. 

Atmospheric  pressure  was  rery  uniform,  the  highest  being  80*250  in.  at  9 
p.m.  on  the  6th,  and  the  lowest  29*540  in.  at  9  p.m.  on  the  11th ;  the  mean 
was  29  958  in.  Bain  fell  on  15  days  to  the  amount  of  8*98  in.  Thunderstorms 
oooDned  on  6  days, hail  onl,  andfog  on  2*  A  lunar  halowas  seen  on  the7th. 


I& 


JULY. 

"  In  July 
Shear  your  rye." 

The  weather  during  the  first  few  days  was  oold,  but  afterwards  warm 
especially  from  the  I7th  to  the  28rd.  The  maximum  temperatures  exceeded 
80^  ou  fire  oooasionSi  the  highest  being  88^  on  the  19th ;  the  minimum  was 
48^  on  the  4th,  and  the  mean  6L°9. 

Atmospheric  pressure  was  rather  high'and  not  subject  to  much  variation ; 
the  highest  80*388  in.  occurred  at  9  p.m.  on  the  81st,  and  the  lowest  29.695  in. 
at  9  p.m.  on  the  24th  j  the  mean  was  80*06 i  in.  Bain  fell  on  8  days  only, 
but  amounted  to  2*61,  in.  of  which  1*16  in.  fell  on  the  Ist.  Thunderstorms 
occurred  on  4  days  and  fog  on  2. 


AUGUST. 

"  Midsummer  rain 

Spoils  wine,  stock  and  grain." 

Owing' to  the  cloudy  state  of  the  sky  the  temperature  did  not  yaxy  mnoh, 
and  the  weather  was  consequently  somewhat  cool.  The  Maximum  tempera- 
ture was  74°6  on  the  6th,  the  minimum  48°0  on  the  1st,  and  the  mean  61^8. 

Atmospheric  pressure  was  low  and  subject  to  more  variation  than  in  the 
preceding  month ;  the  highest  80*818  in.  occurred  at  9  am.  on  the  1st,  and 
the  lowest  29*  404  in.  at  9  a.m.  on  the  16th;  the  mean  was  29*770  in.  The 
rainfall  amounted  to  5 '52  in.  and  was  in  excess  of  that  of  any  preyious 
August  during  the  past  14  years.  The  greatest  falls  were  1*44  in.  on  the 
2nd,  0*95  in.  on  the  18th,  and  0.78  in.  on  the  29th ;  the  number  of  rainy 
days  was  19*    Thanderstorms  occurred  on  4  days  and  fog  on  one. 


SEPTEMBER. 

"  September,  blow  soft, 
Till  the  fruit's  in  the  loft." 

The  weather  dnring  the  first  part  of  the  month  was  mild,  but  cold  during 
the  remainder.  The  maximum  temperature  was  73^4  on  the  11th,  and  the 
minimum  82^7  on  the  24th  ;  the  mean  was  65^. 

Atmospheric  pressure  was  high  during  the  first  half  of  the  month,  bat 
afterwards  was  low  and  unsteady ;  the  highest  30  810  in.  occurred  at  9  p.m. 
on  the  2nd,  and  tho  lowest  29*508  at  9  a.m.  on  the  2Srd  $  the  mean  was 
80.018.  Bain  fell  on  18  days,  the  total  amount  being  1*76  in  Thunder  wag 
heard  on  the  8th,  and  fog  occurred  on  6  occasions. 


IV. 


OCTOBER. 
"  If  foxes  bark  in  October,  they  are  calling  np  a  great  fall  of  snow." 
This  month  with  the   exception  of  the   last  few  days  was  for  the  most 
part  mild.    The  maximum  temperatnre  was  72^6  on  the  6tb,  the  minimiim 
8(^9  on  the  80th,  and  the  mean  SO""!. 

Atmospherio  pressure  was  low  and  subject  to  considerable  variation ; 
the  highest  80*347  in.  occurrred  at  9  p.m.  on  the  12th,  and  the  lowest 
29*028  in.  at  9  a.m.  on  the  26th  ;  the  mean  was  29*793  in.  The  total  rainfall 
amounted  to  4*01  in.  with  16  rainy  days.  Lightning  was  seen  on  the  evening 
of  the  22nd,  and  a  lunar  halo  on  tho  II th.    Fog  occurred  on  9  days. 

NOYEMBEB. 
"  At  St.  Martin's  day 

Winter  is  on  his  way." 

* 

The  oold  weather  which  set  in  at  the  end  of  October  continued  through- 
out  this  month  accompanied  with  N  and  NW  winds.  The  maximum 
temperature  was  62^  on  the  25th,  the  minimum  23'^  on  the  23rd  and   the 

mean  87^8. 

Atmospheric  pressure  was  unsteady ;  the  highest  was  80**610  in.  at 
9  p.m.  on  the  19th,  the  lowest  29  319  in.  at  9  p  m.  on  the  24th,  and  the  mean 
29*802  in.  Bain  fell  on  16  days,  amounting  to  8*63  in.  Snow  fell  on  7  days, 
and  fog  occurred  on  2. 

DEGEMBEB. 
"  An  early  winter 
A  surly  winter." 
The  weather  till  the  26th,  was  very  cold  especially  from  the  8th,  to  the 
26th,  but  mild  from  the  26th,  to  the  end  of  the  month.    The  mean  tempera- 
ture was  below  82**  on  17  days,  and  the  maximum  on  6  days  :  the  minimum 
fell  below  20**  on  the  23rd,  24th  and  26th,  the  lowest  being  14°0  on  Christmas 
day;  the  mean  for  the  month  was  32^1.    The   following  figures   give   the 
minimum  mean  temperatures  for  each  December  since  1865. 

Min.      Mean.  Min.      Mean.  Min.       Mean. 

1865 24-8        41*6      1870 90  1876 19  0        87*7 

1866 28*1        42-6      1871 16*8        87*4      1876 28*6        42*9 

1867."  ...17*7        87-2      1872 23-4        41*6      1877 26*7        89^8 

I868.IW7        46*8      1873 16*8        89  7      1878 14*0        821 

1869 178        86*4      1874 8*8        81-7 

Atmospheric  pressure  was  for  the  most  part  low,  the  mean  being 
29.766in,  the  highest  80.387in.  occurred  at  9  p.m.  on  the  24th,  and  the  lowest 
29-241  in.  at  9  a.m  on  the  19th.  The  general  direction  of  ihe  wind  was  from 
W  to  N.  The  rainfall  amounted  to  2*07,  in.  with  1 L  wet  days.  Snow  fell  on 
7  days,  and  fog  occurred  on  10. 
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BEGEIPTS. 

£    8.  d. 

Balance 28    6  6 

Antiquities   11  16  0 

Botanical  Qarden  (valna- 

tion)  7    2  6 

Field  Days    10    2  0 

Beports 69  11  6 

SnbscriptionB — 

Memben 7  17  6 

Hon.  Kern. 7    2  0 


BXPBNDITUBB. 

£  9.  d, 

OonyerBasione 18  6  li 

Deposit 20  0  0 

FieldDajB    11  6  0 

Library ....12  0  6 

Mnsenm    10  8  9 

Beport 62  0  6 

Sundries 1  18  S 

Balance 11  2  Oi 


£141  17    0 


£141  17    0 


Witb  respect  to  tbe  above  account,  it  must  be  observed  tbat  the  regular 
income  of  tbe  Society  is  derived  from  subscriptions  and  profits  of  the  sale  of 
the  Beports,  which  last  year  amounted  to  £22  IDs.  7d.  The  expenses  of  the 
Museum  and  Library  Ac,  amount  to  £'Z4i  2s.  5.,  consequently  the  regular 
income  is  not  sufficient  to  meet  the  regular  expenditure — in  fact  the 
constantly  increasing  expenses  connected  with  the  Museum  tell  very  severely 
on  the  resources  of  the  Society.  The  sale  of  the  *'  Antiquities  of  Marlborough 
College  "  has  boon  pat  aside  to  help  towards  mounting  birds,  for  which  the 
sum  of  £15  is  still  required.  The  "  Botanical  Garden  "  is  the  receipt  from 
the  sale  of  the  garden  tools  &c.,  when  the  Society  gave  up  the  garden.  As 
the  "  Composition  of  Hon.  Members  "  had  been  spent  in  getting  the  garden 
into  order  in  the  first  instance,  it  was  deemed  adrisable  to  spei.d  their  money 
received  for  the  tools  &c ,  and  also  to  endeavour  to  replace  such  further  sums 
as  had  been  given  as  compositions — £20  has  been  deposited  in  the  Bank  for 
this  purpose. 


STANTON  PRIZES. 


I.— >The  Subjects  for  the  Stanton  Prizee  will  be  divided  into  two  gronpa : 
(i)  Botany  and  PhyBics. 
(ii)  Entomology,  Geology,  and  Ornithology. 
II. — Candidates   will  have  to  pass  a  Preliminary  Examination  in  the 
elements  of  their  own  subjecti  and  of  one  other  of  the  subjects  set  for  that 
year;  after  which,  if 'passed  satis factoriVy^  they  will  be  examined  in  their 
own  special  subjects. 

IIL — In  addition  to   these    two  examinations,   a  certain  amount  of 
practical  work  will  have  to  be  sent  in. 

IV. — The  books  required  for  the  Preliminary  Examination  will  be — 
Botany — Oliver's  Botany  (chapters,  1,  2,  S,  8). 
Physics — Balfour  Stewart's  Physics  (Is.  edition). 
Entomology — Dallas'  Elements  of  Entomology  (chapters  1,8,  and  8). 
Geology — Bonuey's  Manual  of  Geology  (Is.,  published  by  S.P.C.E«), 

chapters  1  to  6. 
Ornithology — Stanley's  History  of  Birds  (8  and  8). 
v. — The  special  subjects,  and  practical  work  shaU  be  changed  every 
year,  and  shall  be  given  out  as  soon  as  possible  after  the  announcement  of 
the  prizes  gained  for  the  previous  year. 

SUBJECTS   FOB   1879. 
The   prizes    this   year  will  be  given  for   Entomology,  Geology,  and 
Ornithology. 

(1)  PraZtmtnory  Examination,  see  rule  iv. 

(8)  Bpedal  Examination. 

(a)  Bntowiolo^y— Dallas'  Elements,  chapters  iv.,  v.,  vi. 

(b)  Qeology — Remainder  of  Bonney's  Manual    and  Jukes*   School 
Manual  of  Geology. 

(c)  Omii^loyy— Bemainder  of  Stanley's  History  of  Birds. 
(3)  Practical  Work. 

(a)EHiomology  (i) — ^A  Collection  of  Marlborough  Beetles. 

(b)  Qeology  (i) — A  series  of  Marlborough  Chalk  Fossils,  of  all  species, 
(ii)  A  Map  of  the  Country  four  miles  round  Marlborough. 

(c)  Ornithology  (i) — A  Calendar  of  Observations  kept  from  March  1st 

to  June  80th. 

(ii)  A  collection  of  Bird's  eggs,  subject  to  the  rules  given  below, 
which  must  be  strictly  observed. 

REMARKS. 

As  regards  the  Collection  of  Beetles,  the  following  conditions  must  be 

obserred  as  far  as  possible. 

(i.)— A  male,  female  and  underside  of  each  species  must  be  sent  in, 
if  possible. 


(ii.) — Any  remarkable  Tarieties  may  also  be  sent  in. 

(iii). — ^Eyery  specimen  must  be  nnmberod,  corresponding  with  a 
nnmber  in  a  note  book  (which  mnst  accompany  the  collection^, 
in  which  are  given  the  dates  and  localities  of  capture,  and  a\iy 
other  remarks  worth  recording. 

(iy). — Each  candidate  mnst  be  prepared  to  certify  that  every  speci- 
men in  his  collection  was  either  captured  or  bred  by  himself. 

As  regards  the  collections  of  Chalk  Fossils  and  Map. 

(i.) — In  all  oases  the  localities  where  the  fossils  were  obtained,  mnst 
be  giyon. 

(ii.) — ^Names  as  far  as  possible  should  also  be  added. 

(iii.)  As  many  particulars  as  possible  (especially  tocaliUes)  may  be 
written  on  the  specimens,  in  such  places  where  they  would  suffer 
no  injury  by  so  doing,  but  it  will  also  be  advisable  to  number  each 
specimen,  by  writing  on  it  (not  gumming  a  label),  and  in  an 
accompanying  note  book  giving  all  further  details. 

(iv.) — Besides  a  typical  specimen  of  each  species,  other  specimens 

may  be  added,  illustrative  of  structure  or  other  points  of  interest, 
but  in  all  such  oases  the  special  points  of  interest  must  be 
mentioned  in  the  accompanying  note  book. 

(v.) — ^The  map  should  be  coloured  geologically,  patches  of  gravel  or 
clay  carefully  marked,  also  all  chalk-pits  and  cuttings,  which  may 
be  numbered,  so  as  to  serve  as  a  reference  map  to  £e  note  book. 

(vi.) — The  follest  remarks  may  be  made  in  the  note  book,  and 
any  remark  which  results  from  the  actual  observation  of  the  oan- 
didate,  will  be  considered  of  great  importance. 

As  regards  the  Ornithological  Calendar,  candidates  are  recommended  to 
read  a  short  article  on  the  subject,  by  Professor  Newton,  a  copy  of  which  is 
m  the  Society's  Library,  but  perhaps  it  may  be  as  well  to  mention  that  all 
remarks  about  the  migration,  singing,  pairing,  nestingi  frequency  of  even  the 
oommonest  speoies,  are  all  fit  subjects  for  the  Begister,  besides  any  unusual 
or  remarkable  facts  which  may  be  observed  by  the  candidate. 

The  roles  to  be  observed  with  respect  to  the  collection  of  Birds'  eggs  are 

as  followB  : — 

(L)»Only  ons  specimen  ef  a  species  to  be  collected. 

(ii.) — ^The  candidate  must  be  prepared  to  declare  that,  to  his  know- 
ledge, the  specimen  sent  in  is  the  only  specimen  of  tiiat  species 
he  has  taken  this  year. 

(iii).— Should  a  specimen  be  broken  or  damaged  so  as  to  render  it 
imfit  to  be  sent  in  a  second  may  be  taken  but  this  mnst  be  stated 
in  the  note  book.    No  third  specimen  will  be  allowed. 

(iv.) — Each  specimen  must  be  marked  in  ink  with  a  number  corres- 
ponding with  a  number  in  an  accompanying  note  book. 

(v.) — ^In  the  accompanying  note  book  must  be  recorded  the  date 
when  and  locality  where  each  specimen  was  collected,  the  position 
and  structure  of  the  nest  and  any  other  particulars  worth  recording. 

(vi.) — ^The  candidate  must  be  prepared  to  state  that  every  specimen 
sent  in  by  him  was  collected  by  himself. 
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PREFACE. 


The  work  of  the  Society  daring  the  past  year  has  been,  perhaps,  more  com- 
plete than  in  any  previoas  one.  In  Oraithology  it  has  fallen  o£E,  partly  from 
the  departure  of  one  or  two  rery  energetic  obserrers,  bat  mainly  from  the 
Yery  anfavoarable  weather.  It  is  rery  oorioas  to  note  how  scaroe  nests  and 
cggB  hare  been,  but  from  the  assistance  rendered  by  Mr.  W.  Ooleman  we  have 
been  enabled  to  give  one  notice  at  least  of  almost  every  bird  on  oar  List  and 
hare  been  able  to  add  one  or  two  rery  important  notices  of  rare  birds.  In 
Entomology  the  work  has  been  decidedly  good.  P.  H.  Haddock  especially 
has  done  very  good  work  in  moths  and  batterfles :  and  the  sapplementary 
aid  of  N.  Kanders  Bsq ,  has  enabled  as  to  giro  as  good  a  list  of  notices  as  we 
can  erer  hope  to  get.  A  list  of  Beetles  has  been  added.  Meyrick  in  former 
years  was  oar  only  worker  in  this  branch  of  Bntomology  and  he  made  out  a 
list  of  aboat  640  species,  captared  by  himself  or  others  about  Marlborough — 
to  which  he  afterwards  added  a  few  more  names.  Though  no  special  search 
was  made  for  Beetles,  all  which  were  observed  were  captured  and  named,  and 
thus  at  least  oyer  60  additional  species  were  added  to  the  List.  If  we  could 
only  get  one  or  two  to  work  at  this  branch  of  Entomology,  they  will  find  ample 
opportunities  for  distinguishing  themselves.  In  Botany  good  work  has  been 
done  and  more  than  the  usual  number  of  notices  has  been  obtained  by  Mem- 
bers of  the  School.  F.  S.  Alston,  D.  A.  Hailes,  P.  H.  Maddock,  A.  E.  Aid- 
worth  hare  worked  very  well.  We  may  therefore  congratnlate  the  Society 
on  a  very  successful  year.  Our  "  notices"  become  more  and  more  valuable  as 
time  goes  on  and  a  larger  series  is  obtained— may  the  coming  year  shew  at 
leMt  as  much  en«Egy  as  the  past ! 


The  Hnseom  has  become  ao  crowded  that  the  Committee  have  been  Yery 
oarefoHj  oonsidering  what  la  to  be  done.  By  the  remoral  of  some  of  the 
oontenta  to  the  neighbouring  Class  Boom,  temporary  relief  will  be  obtained. 
The  Collections  are  all  extensire,  and  with  a  few  more  arrangrements  for  their 
better  preservation  the  College  Mnsenm,  as  it  mnst  now  be  called,  will  be  as 
good  a  one  as  can  be  found  in  almost  any  School. 

The  Papers  read  at  the  meetings  have  been  supplied  with  considerable 
difficulty.  H«  H«  Elder  has  given  us  several,  but  yet  too  many  have  been 
supplied  by  Masters.  Miss  Preston  gave  a  prize  for  the  best  paper  read  at  a 
meeting  by  a  Member  of  the  School  below  the  YI,  but  only  two  candidates  ap- 
peared. The  same  ofiEer  is  again  made  and  the  Committee  trust  that  there 
will  be  more  competition  for  it. 

The  Donations  to  the  Museum  still  continue  to  flow  in.  They  are  duly 
aclcnowledged  elsewhere,  but  the  Committee  cannot  help  mentioning  here 
the  large  set  of  birds,  presented  by  the  Marquis  of  Bath,  and  the  interesting 
objects  from  South  Africa,  presented  by  A.  P.  Tan  der  Byl,  Esq.  To  them  and 
to  all  other  kind  benefactors  the  Committee  beg  to  return  their  sincere 
thanks. 
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EXTRACTS  FROM  THE  RULES. 


That  thig  Sooieiy   be  oalled    the  Marlboroagh  College  Natural  History 

Sooietj. 

Constitution, 

That  the  Sooietj  oonsist  of  Membera  and  Honorary  Members. 

Qficert, 

That   the   Offioers   of    the    Society  oonsist  of  a  Presidenti  Seoretaryi 
Treasurer,  Librarian,  and  Onrator, 

Blection  of  Officers, 

That  the  President  have  the  absolute  power  of  nominating  the 
Seoretaiy. 

That  those  Members  of  the  Committee,  who  ara  not  ez-offioio  Members, 
be  elected  terminallly,  and  that  the  retiring  Members  be  eligible  for  re-elec- 
tion. 

That  the  same  mle  apply  to  the  Treasurer,  Librarian,  and  Curator. 

McMogement. 
That  the  affairs  of  the  Society  be  conducted  by  a  Committee,  consisting 
of  the  President,   Secretary,  Treasurer,  and  four  other   Members  of  the 
Society,  two  of  whom,  at  least,  shall  be  members  of  the  School,  to  be  elected 
from  and  by  Members  of  the  Society ;  three  o**  whom  shall  form  a  quorum. 

Prssident, 
That  in  case  of  an  equality  of  votes,  the  President  shall  have  a  double 
or  casting  vote. 

Secretary, 
That  the  duty  of  the  Secretary  be  to  summon  meetings  (when 
necessary)  of  the  Society  ;  to  keep  a  detailed  report  of  the  proceedings,  as 
well  as  lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally 
to  act  under  the  direotion  of  the  Committee  in  all  matters  connected  with  the 
welfare  of  the  Society. 

Librarian, 
That  the  duties  of  the  Librarian  be  to  keep   a  Catalogue  of  the  Library, 
with  the  names  of  the  donors^  and  to  see   that  the  Library    Regulations  are 
carried  into  effect. 

Owrator. 
That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

Library. 
That  any  Member  of  the  Society  be  at   liberty  to  consult   any  of   the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be   decided 
on  by  the  Committee^  be  allowed  to  be  taken  from  the  room. 
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Muswm, 
That  members  hAve  aooeis  to  the  Mueiim  whenever  aieepoiiBible  Perwni 
is  present,  bnt  that  onlj  certain  members  be  allowed  aooess  at  all  times  when 
the  Boem  is  not  used  for  school  purposes .    Application  for  this  pririlege  moat 
be  made  to  the  President. 

Field  Day$. 
That  the  Field  Days  be  confined  entirely  to  Members  of  the  Societj,  and 
that  the  President  appoint  a  day  on  which  names  mnst  be  given  in. 

Menwen* 

That  the  election  of  new  Members  rest  entirely  with  the  Gonunittoe. 

That  every  Member  pay  a  subscription  of  2s.  6d  his  first  term,  and  Is. 
every  subsequent  term. 

That  if  a  Member  be  elected  after  the  commencement  of  the  term,  the 
amount  of  his  subscription  for  that  term  shall  be  settled  by  the  Committee. 

That  Members  have  the  right  to  introduce  two  visitors  at  all  general 
meetings  of  the  Society. 

That  every  Member  must  be  present  at  two  meetings,  at  leasts  every 

Term. 

Honorary  IKemhers, 

That  Honorary  Members  have  aU  the  privileges  of  Members  except  the 
power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Society. 

That  Honorary  Members  pay  6s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

That  Honorary  Members  may  compound  for  all  future  subscriptions  by 
the  payment  of  a  sum  of  two  guineas. 

Suspension  of  Members, 
That    any  Member  be  liable  to    be  excluded  from  the  Society  by  the 
Oommittee,  if  in  their  opinion,  he  shall  have  failed  to  show    sufficient  energy 
in  the  working  of  the  Society. 

Sections. 
That  the  Society  consist  of  sections  to  be  formed  for  the  more  accurate 
study  of  the  different  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  for  settlement 
at  the  beginning  of  each  term. 

New  Rules, 
That  any  Member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  provided  the  motion  be  seconded  l^  another 
Member. 
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LENT  TERM. 


PRELIMINARY  MEETING,  JANUARY  28th,  1879. 


Meetings  were  fixed  for  Tharsdays,  Febraarj  6th,  20th;  March  6th, 
20th,  and  April  8rd. 

It  was  also  decided  that  aU  *' first  notices"  should,  as  far  as  possible, 
be  exhibited  in  the  Mosenm*  For  the  prize  for  "  first  notices,"  the  foUo?ring 
Boles  were  agreed  to  : — 

(1)  Plant*— First  flowering. 

If  a  Member  of  the  School  below  the  Ylth  finds  a  plant  in  flower 
within  two  days  of  its  being  f oand  first  in  flower  by  a  Master 
or  Member  of  the  Ylth  Form,  it  shall  count  to  him  as  a  notice. 

(2)  Birds^Virat  song ;   first  egg ;  hatching ;    first  seen,  in  the  case  of 
migratory  birds,  all  count  as  "  notices." 

(8)  Inseds — First  specimen. 

All  specimens  to  be  brought  as  soon  as  possible  to  the  Mnsenm,  to  be 
duly  recorded  and  exhibited. 

There  were  19  persons  present,  1  Hon.  Member;  18  Members. 


MEETING  HELD  FEBRUARY  6th,  1879. 


The  President  announced  the  following  donations : — 

The   last  part  of  the  QtMrUrly  Journal  of  the 

Meteorological  Society      By  the  Society. 

A  collection  of  limestone  Deposits...         By  F.  L.  Wanldyn,  Esq.,  O.M. 

A  stuffed  Otter  in  case 

6  Cases  of  birds  shot  near  Longleat        

3  Gases  of  Egyptian  Birds,  killed  in  the  Winter 

of  1871-187^  ...         •.•         •.•         i.t         (I. 

S  Ostrich's  Eggs       ...         ...         ...         ...         ... 


The  Bight  Hon. 

the  Marqnis 

of  Bath. 


G.  F.  RoDWiLL  then  read  an  acooimt  of  his 
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VISIT  TO  VESUVIUS. 


At  the  end  of  the  great  emption  of  1872  the  crater  of  yesayias  was  left  as 
a  wide  and  deep  abyss,  the  floor  of  which  did  nob  possess  a  yery  high  tem- 
peratore,  and  was  free  from  f amarole.  Ghradnallj,  howeyer,  f  umarole  appeared, 
the  temperatnre  increased,  and  large  quantities  of  steam  and  carbonic  acid 
were  eyolyed.  The  temperature  continned  to  increase  and  snlphnroos  acid 
made  its  appearance,  finally  in  1876  the  eyolntion  of  carbonic  acid  diminished, 
and  that  of  hydrochloric  acid  commenced.  This  is  always  the  commenoement 
of  the  highest  stage  of  f  amarole  aotiyity.  In  January,  1875,  when  I  ascended 
the  mountain,  large  quantities  of  sulphurous  acid  were  being  eyolyed,  and  it 
was  quite  impossible  to  descend  into  the  crater.  On  December  18, 1875,  a 
deep  chasm  opened  in  the  bottom  of  the  crater,  at  the  bottom  of  which  glow- 
ing laya  could  be  seen.  This  was  the  commenoement  of  a  new  period  of 
eruption,  which  Palmieri  predicted  would  last  a  long  time,  and  which  is  still 
going  on.  The  laya  gradually  rose  tb  the  top  of  the  chasm,  and  a  new 
eraptiye  cone  was  soon  afterwards  formed  on  the  floor  of  the  great  crater. 
Small  quantities  of  laya  issued  from  time  to  time  from  the  new  cone,  and 
spread  oyer  the  interior  of  the  crater,  until  on  the  night  of  Noyember  1, 1878, 
it  rose  to  the  lowest  portion  of  the  edge  of  the  crater,  and  began  to  flow  down 
the  great  cone  of  Yesuyius  in  a  north-westerly  direction.  The  laya  con- 
tinued to  flow  in  a  somewhat  intermittent  manner  until  nearly  the  end  of  the 
year,  but  it  did  not  go  beyon.d  the  foot  of  the  cone. 

On  December  89  last  (1878)  I  yisited  the  new  cone.  I  left  Naples  at  8.45 
A  M .,  droye  to  Portici,  and  walked  to  Besina.  Left  Besina  on  foot  at  10  ▲•!!., 
came  upon  the  laya  of  1451  (according  to  the  guide,  but  I  s aspect  it  was  laya  of 
1681)  at  10.30,  then  bore  somewhat  to  the  west,  and  struck  the  laya  of  1858. 
Beached  the  obseryatory  at  11.15  a.m.,  the  foot  of  the  cone  at  11  46,  and  the 
summit  of  the  cone  at  12.40  p.m.  Thus  the  ascent  of  the  cone  occupied  fifty- 
fiye  minutes,  including  about  ten  minutes  of  rest.  The  angle  is  approxi* 
mately  82*,  and  the  ash  of  which  the  cone  is  composed  is  yery  loose.  On 
arriying  at  the  summit  we  turned  to  the  west,  and  walked  along  the  edge  of 
the  great  crater,  until  we  came  to  its  south-western  extremity,  beyond  which  it 
is  broken  down  by  the  recent  flow  of  laya.  Then  we  descended  the  crater 
by  a  yery  precipitous  path,  and  presently  found  ourselyes  upon  the  new  laya, 
surrounded  on  three  sides  by  precipitous  walls  of  apparently  not  more  than 
100  feet  in  height.  *  Facing  due  north-east,  we  had  on  our  right  the  new  cone 
of  Noyember,  1878,  and  on  our  left  the  stream  of  laya  which  had  issued  from 
it,  and  which  was  still  yery  hot,  and  in  some  places  could  be  seen  to  be  red 
hot  a  little  distance  beneath  the  surface.  Occasionally  a  pufiE  of  yery  hot  air 
was  blown  into  our  faces  from  the  hotter  portions  of  the  laya.    In  many 
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plaoes  hot  fames  of  hfdroohlorio  aoid  escaped  from  the  laT%  and  greafe  oaW- 
ties  (in  one  or  two  oases  small  oayems),  from  whence  the  hot  aoid  raipoTsn 
issued,  were  coated  with  brilliant  red  and  yellow  sublimates  of  sesqmchlorida 
of  iron.  These  sublimates  are  constantly  spoken  of  as  sulphur.  I  am  in* 
dined  to  assert  that  in  more  than  ninety-nine  oases  out  of  a  hundred,  they 
are  sesquichloride  of  iron  formed  either  by  direct  sublimation  of  previously 
formed  chloride  from  lower  recesses  in  the  lara  bed,  or  by  the  action  taking 
place  then  and  there  of  the  hot  hydrochloric  acid  upon  the  exposed  surfaces 
of  the  lava.  Sublimations  of  salt  were  also  apparent  in  certain  portions  of 
the  lara  bed.  Prof.  Falmieri  informs  me  that  he  has  detected  sulphates  in 
the  sublimates,  also  lithium  and  boraoio  acid.  I  have  not  yet  had  time  to 
examine  Tarious  specimens  of  sublimates,  which  were  collected  from  the  new 
lara,  and  were  placed  in  a  dry  bottle  as  soon  as  I  reached  Naples. 

Prof.  Palmieri  has  kindly  furnished  me  with  a  M8.  account  of  "  D 
YesuTio  dopo  la  grande  eruzione  del  1872,"  from  which  some  of  the  above 
facts  were  derived.  My  own  recent  expenenoe  on  the  mountain  does  not, 
however,  allow  me  to  agree  with  him  when  he  says  '*  Oomunque  sia,  in  tutto 
il  tempo  trascorso  il  cratere  ha  di  mostrato  poca  attivita  dinamica.  Pochi 
brani  di  lava  gettati  fino  all'  altessa  di  80  o  80  metri,  soffli  pin  o  meno 
vigorosi  e  qualche  rara  detonaaione  han  rappresentato  il  vigoredellafona 
eruttiva  "  The  new  cone,  when  I  saw  it,  was  pouring  out  vast  volumes  of 
smoke  and  steam,  detonations  occurred  at  frequent  intervals,  and  loud  noises 
as  if  oi  the  lava  surging  within  the  crater.  At  intervals  also,  the  smoke  was 
intensely  illuminated  as  if  the  lava  had  leapt  up  within  the  cone.  The  cone 
discharged  a  perpetual  shower  of  red-hot  pieces  of  lava  of  a  more  or  less 
oindery  character,  and  certainly  to  a  height  far  exceeding  the  "  90  o  80 
metri  "  of  Prof.  Palmieri.  It  is  difficult  to  judge  of  heights  under  such  oir- 
oumstances,  but  many  of  the  fragments  appeared  to  be  projected  to  a  height 
equal  to  that  of  an  ordinary  sky-rocket.  The  ejected  masses  nearly  all  feD 
on  one  side  of  the  cone,  and  helped  to  raise  it.  Occasionally,  however,  a 
sudden  burst  would  come  which  scattered  the  red-hot  masses  in  all  direotionB* 
We  approached  as  near  as  we  could  to  the  cone,  and  stood  upon  the  bank  of 
cinders  in  immediate  contact  with  it,  and  not  a  dozen  yards  from 
its  vomiting  crater.  Showers  of  red-hot  stones  were  projected  from  the 
crater,  many  of  which  fell  into  it  again,  and  the  rest  for  the  most 
part  on  the  side  remote  from  us.  There  came  a  sudden  burst,  however, 
iHiich  shook  the  ground  under  our  feet,  and  scattered  red-hot  masses  in  all 
directions.  Apiece  weighing  four  ounces  fell  within  six  feet  of  where  I  was 
standing,  and  the  guide  ran  up  to  it  and  pressed  a  copper  coin  upon  its  still 
soft  surface.  A  few  minutes  later  a  piece  of  red-hot  lava,  weighing  at  least 
seven  times  as  much  as  the  preceding,  fell  within  four  feet  of  me^  and  I 
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promptly  retiied  to  a  safer  distanoe.  Fifteen  days  before  a  guide  had  been 
kiUed  by  a  faUing  red-hot  stone  from  the  crater.  The  projectiles  from  the 
crater  are  donbly  dangerous,  beoanse  yon  oannot  **  dodge"  them.  They  do 
not  oome  down  straight  like  a  orioket-baU,  but  irayer  in  their  flight  Uke  a 
boomerang.  In  the  case  of  the  larger  of  the  two  masses  which  fell  so  near  to 
me,  I  had  not  only  time  before  it  fell  to  watch  it  in  the  air  abore  my  head, 
bnt  also  to  speonlate  as  to  where  it  wonld  f  alL  Judging  by  its  position  when 
abont  forty  feet  from  the  ground,  it  would  certainly,  I  thought,  fall  behind 
kne ;  a  moment  later  it  swerred,  and  fell  about  four  feet  in  firont  of  me.  The 
oone,  with  its  lurid  smoke,  and  loud  detonations,  and  showers  of  red-hot 
stones,  presented  a  most  fascinating  spectacle.  What,  then,  must  be  the 
effect  when  the  whole  great  cone  of  YesuTius  is  in  a  like  condition  F 

The  new  lava  is  rery  leucitic,  and  does  not  resemble  that  of  1872.  When 
in  a  Tiscous  state  it  can  easily  be  drawn  into  threads,  and  when  cold  it  is  jet- 
black  and  possesses  a  fine  lustre. 

Chloride  of  ammonium  does  not  appear  to  hare  been  at  all  a  common 
product  in  this  eruption,  although  it  was  conspicuously  present  during  the 
eruption  of  1872.  Great  dijSerences  of  opinion  still  exist  as  to  the  forma- 
tion of  sublimates  of  chloride  of  ammonium  in  lavBS.  Buusen  considers  that 
it  is  mainly  formed  by  the  action  of  the  hot  lara  upon  vegetable  soil,  and  he 
has  proved  that  <' a  square  metre  of  meadow  land  yields  on  dry  distillation  a 
quantity  of  ammonia  corresponding  to  228*8  grammes  of  chloride  of  ammo- 
nium/' Palmieri,  while  he  admits  that  he  has  found  more  chloride  of 
ammonium  in  those  portions  of  lavas  which  have  passed  over  cultivated 
ground,  asserts  that  he  has  also  found  it  high  upon  Vesuvius  far  above  the 
range  of  vegetation,  and  in  localities  where  the  new  lava  has  simply  flowed 
over  older  and  perfectly  barren  lava  fields.  He  accounts  for  its  formation  by 
supposing  that  aqueous  vapour  undergoes  dissociation  in  the  heated  crevices 
of  the  lava^  and  that  the  nascent  hydrogen  combines  with  the  nitrogen  of  the 
BOX  to  form  ammonia.  We  do  not  know  what  chemists  will  have  to  say  to 
this  theory. 

Not  far  from  the  active  oone  I  found  a  very  interesting  specimen  of  vol- 
canic cinder  which  had  obviously  been  exposed  to  the  action  of  hydrochloric 
acid  at  a  very  elevated  temperature,  and  had  then  probably  been  ejected 
before  the  action  was  complete.  The  central  portions  consisted  of  undecom- 
posed  cinder,  and  this  was  surrounded  by  a  thick  layer  of  perfectly  white  de- 
composed substance  consisting  chiefly  of  silicate  of  alumina  and  silica ;  the 
hot  hydrochloric  acid  having  formed  sesquichloride  of  iron  with  the  iron  in 
the  superficial  layers  of  the  mass,  which  sesquichloride  had  been  afterwards 
volatilised  out  of  the  mass.  By  passing  hydrochloric  acid  over  lava  heated  to 
redness  in  a  porcelain  tube,  the  same  effect  was  produced,  the  portions  of 
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lays  moot  Btronglj  heated^  and  longest  submitted  to  the  action  of  the  hj- 
droohlorio  acid,  became  perfectly  white,  while  a  copious  sublimate  of  chloride 
of  iron  and  chloride  of  aluminium  passed  into  the  receiver. 

I  ascended  from  the  new  lava  (riz.,  from  the  bottom  of  the  great  crater 
of  Yesnyius),  at  l.SO  p.m.,  ran  down  the  sides  of  the  gpreat  cone,  which  had 
taken  fiftj-fiye  minutes  to  o>imb,  in  seven  minutes,  reached  the  observatory 
at  2.80  P.M. ;  Fortici,  by  a  roundabout  way  to  the  west  near  Monte  Somma, 
whither  we  went  to  search  for  minerals,  at  4.80  p.m.  ;  and  Naples  at  5.40. 
The  next  evening  while  steaming  out  of  the  bay,  en  nmte  for  Tunis>  I  noticed 
that  the  smoke  at  the  apex  of  the  mountain  was  ruddy  from  the  reflection  of 
the  lava  within  the  small  crater  of  1878,  and  then  for  many  days  after,  the 
summit  of  the  mountain  was  obscured  by  clouds,  and  snow  lay  upon  it  when 
I  next  saw  it  towards  the  middle  of  last  January  (1879). 

T«  O.  Habdino,  Esq.,  gave  a  desorlption  of  the  Seismometers  used  at 
the  Observatory  on  Yesuvius,  by  Professor  Palmieri.  From  an  electric 
battery  pass  two  wires,  one  immersed  in  a  vessel  of  mercury,  the  other 
just  not  touching  the  surface  When  an  earthquake  occurs,  the  surface 
of  the  mercury  is  agitated  and  touches  the  second  wire,  by  which  means 
a  circuit  is  formed,  and  the  force  of  the  shock  duly  recorded  on  a  sheet  of 
paper  kept  moving  by  clock-work,  and  properly  ruled.  In  order  to  prevent 
a  waste  of  paper  in  recording  long  intervals  between  any  two  shocks,  an 
arrangement  ef  two  clocks  is  so  made,  that  when  the  first  is  going  the 
seoond  (which  moves  the  paper)  is  stopped.  As  soon  as  a  shock  occurs,  the 
first  clock  stops  and  the  second  goes  on,  so  that  the  exact  time  when  the  shock 
occurs  can  be  told  from  the  first  clock,  and  duly  noted  on  the  recording 
paper. 

Two  other  Seismometers  were  mentioned— one,  a  bowl  of  treacle,  the 
other  a  bowl  of  mercury  with  a  series  of  holes  in  the  sides,  just  above  the 
surface  of  the  mercury.  In  this  latter,  as  soon  as  a  shock  occurs,  the  bowl 
tips  to  one  side,  and  a  certain  quantity  of  mercury  fiovrs  out  through  the 
holes ;  in  this  way  the  (Mnount  of  the  shock  can  be  approximately  estimated, 
and  also  the  direction,  it  being  observed  through  which  of  the  holes  the 
majority  of  the  quick-silver  escaped. 

There  were  68  persons  present ;  4  Hon.  llembers ;  29  Members ;  and 
85  Yisitors. 


MEETING  HELD  FEBRUARY  20th,  1879. 
H.  M.  Eldbb  read  a  paper  on 
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THE  SPEOTBOSOOPB, 

lUiLBtrated  by  Diagrams,  Ac, 


I  PR0F081  this  eyening  giving  yon  a  short  history  of  the  Spectroscope,  from 
the  time  of  Newton  to  the  present  day,  and  indicating  its  powers  and  the 
chief  naes  to  which  it  has  been  applied.  Bnt  first,  I  shonid  like  to  say  a  few 
words  abont  light  and  its  properties,  to  shew  yon  the  sort  of  thing  we  hare 
to  deal  with. 

In  the  first  place,  what  is  light  P  Yon  may  scarcely  believe  me,  I 
dare  say,  bnt  it  is  supposed  to  be  nothing  more  than  moUon,  a  sort  of  wave- 
like motion,  taking  place  in  some  pecnliarly  thin  and  elastic  medinm, 
supposed  to  pervade  all  space,  even  a  vacuum,  and  going  by  the  name  of 
Lu/mniferous  Ether.  I  say  purposely  guppoaedf  for  Newton  used  to  think 
that  light  was  caused  by  a  series  of  little  particles,  shot  out  from  the  source 
of  light,  land  striking  against  the  eye ;  and  he  was  followed  in  this  opinion 
by  many  scientific  men  for  a  long  time.  There  is  yet  another  theory, 
proposed  by  Prof.  Glerk  Maxwell,  of  Oambridge,  which  depends  on 
Magnetism,  but  which  I  need  not  explain  now,  as  the  wave  theory  is  quite 
good  enough  as  yet  $  but  still  you  should  remember  that  it  is  only  a  theozy,  a 
supposition,  and  not  a  proved  fact. 

This  theory,  or  as  it  generally  called,  the  Undulaiory  thsory  of  light,  was 
first  proposed  by  an  Englishman,  Hooke,  bnt  worked  out  to  perfection  by 
Christian  Huyghens,  who  was  a  few  years  older  than  Newton,  and  after 
whom  it  is  called. 

Most  people  at  present  imagine  that  light  is  merely  a  series  of  waves 
which  strike  against  the  retina  or  black  screen  at  the  back  of  our  eye. 
These  waves  are  so  small,  that  on  an  average  it  takes  60,000  of  them  to 
reach  an  inch,  and  so  quickly  do  they  follow  one  another  that  over  000 
billions  (600,000,000,000,000)  of  them  beat  against  the  eye  in  one  second, 
and  their  motion  goes  along  at  the  rate  of  186,000  miles  a  second ;  which 
means  that  a  fiash  of  light  takes  8^  minutes  to  reach  us  from  the  sun,  or 
that  if  the  sun  were  suddenly  to  go  out  we  should  not  know  it  for  8| 
minutes.  I  should  like  you  to  understand  this  wave  structure  of  light  thorough- 
ly at  first,  so  that  you  may  not  only  see  that  the  Spectroscope  does  certain 
things,  but  why  it  does  them ;  and  why,  instead  of  being  surprised  at  what 
it  does  we  should  be  surprised  if  it  did  not  act  in  the  way  it  does  act. 

When  light  strikes  perpendicularly,  or  uprightly  on  the  surface  of  a 
transparent  body  like  glass  or  water,  it  goes  straight  on  and  nothing 
happens;  but  when  it  does  not  come  perpendicularly,  but  in  a  slanting 
direction,  part  of  it  is  refieoted  or  turned  back  and  does  not  enter  the  glass 
at  all,  and  part  goes  in,  bat  in  doing  so  is  bent  down  away  fran  the  soiCaoe 
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of  the  glafs,  or  as  it  Ib  oftDed,  ufrtuML  In  the  oppodte  way  when  light 
goei  from  gUuM  or  water  into  air  it  is  bent  towards  the  surface  of  the  glass 
as  it  oomes  oat  to  jnst  the  same  extent  that  it  was  bent  when  going  in,  so 
that  a  ray  of  light  gfoes  along  the  same  lines  when  going  into  or  ooming  ont 
of  a  denser  medinm  |  and  if  it  has  to  cross  one  like  a  pane  of  glass,  it  takes 
np  the  same  direction  on  getting  ont  of  the  glass  as  that  in  which  it  was 
travelling  before  it  went  into  the  glass.  I  think  I  can  gire  yon  some  notion 
of  why  this  happens,  or  at  all  events  shew  that  it  is  what  we  shoold  expect 
by  qnoting  a  parallel  instance  given  by  Sir  John  Herschel,  in  one  of  his 
papers  on  light.  He  tells  ns  to  imagine  a  line  of  men  marching  on  smooth 
ground  obliqaely  towards  a  piece  of  roagh  g^onnd.  They  will,  if  they  keep 
straight  on,  not  all  step  on  to  the  rongh  gronnd  at  once,  bnt  the  man  at 
the  end  of  the  line  nearest  to  it  will  step  on  first,  and  the  rest  one  after 
the  other,  in  order,  as  each  man  reaches  it ;  bnt,  as  each  man  steps  on  he 
will  be  obliged  to  take  rather  shorter  steps,  and  so  will  lag  a  little  behind  his 
proper  place,  if  he  still  keeps  step  ;  then  by  the  time  the  whole  line  is 
on  the  rongh,  the  first  man  will  be  some  distance  behind  the  place  where 
he  would  have  been  if  there  had  been  no  rough  ground,  and  the  next  a  little 
less,  and  so  on,  and  therefore  the  line  will  be  facing  in  a  little  different 
direction  to  that  in  which  it  was  going  at  first,  and  as  it  marches  straight 
on,  it  will  be  marching  in  a  slightly  different  direction,  and  in  this  new  direction 
they  will  keep  on  until  they  reach  the  other  side  of  the  rongh  ground,  when 
the  process  will  be  exactly  reversed,  the  first  man  will  take  longer  steps 
again,  and  so  on  with  each  man  as  he  gains  the  smooth  ground,  and  the 
whole  line  will  march  on  in  a  direction  parallel  to  its  first  one,  but  a  little 
behind  the  place  it  would  have  been  in  if  the  rough  ground  had  not  been  there. 
Bnt  now  suppose  the  rough  ground  to  be  triangular  in  shape,  so  that  the 
new  direction  of  march  of  our  line  of  men  strikes  the  opposite  side  in  a 
direction  such  that  the  man  who  came  on  to  the  rough  last  goes  off  first, 
and  begins  to  lengthen  his  step  first,  then  the  one  who  went  on  first  will 
lengthen  his  last,  for  he  will  come  off  last,  and  his  end  of  the  line  will  lag 
still  further  beh'nd,  and  the  direction  of  march  of  the  whole  will  be  turned 
still  more  round .  This  is  jnst  the  sort  of  thing  that  happens  to  light  waves,  t.0., 
the  direction  of  a  ray  of  light  is  bent  on  entering  a  glass  or  other  prism,  just 
as  the  direction  of  march  of  the  men  is  by  the  .oagh  groaud  I  want  yon 
to  keep  this  illustration  in  mind  as  I  shall  have  to  refer  to  it  again,  after 
describing  Newton's  experiments,  with  which  the  history  of  the  Spectroscope 
really  begins. 

Yon  must  have  all  noticed  at  some  time  or  other  how,  if  you  hold  a  prism 
up  to  your  eye  it  not  only  seems^to  alter  the  position  of  objects  seen  through 
it,  bnt  tinges  them  with  the  colours  of  the  rainboir.    This  power  of  a  prism 
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to  bend  aside  a  ray  of  light,  and  to  fihew  tbe  so-oaUed  pritmaHe  odonra  was 
well  known  before  Newton's  time ;  bat  he  was  the  first  to  inyestigate  it  by 
experiment.  Shortly  after  1669  he  was  looking  for  the  oanses  of  indiatinotneas 
in  teleeoopes,  and  was  led  in  the  ooarse  of  his  experiments  to  pass  a  beam 
of  light  through  a  hole  in  a  ehntter,  and  then  through  a  prism.  He  waa 
astonished  to  find  that  the  image  reoeiFod  on  a  soreen,  besides  shewing  the 
rainbow  ooloars,  was  drawn  out  into  an  oral  shape,  instead  of  being  round 
like  his  hole  in  the  shatter.  He  tried  the  experiment  in  yarions  ways,  and 
at  last  felt  sore  that  it  was  owing  to  no  irregalarity  in  his  prism.  Then 
the  idea  straok  him  of  passing  eaoh  oolonr  again  separately  throngh  his 
prism,  and  so  trying  if  it  was  farther  diyided ;  aooordingly  he  pieroed  a  hole 
in  his  screen  and  foand  that  after  passiog  the  light  throogh  a  seoond 
prism,  no  ooloar  was  affeoted  by  the  seoond  refraction,  and  the  dififorent 
oolonrs  were  bent  aside  each  to  a  difEerent  degpree,  the  violet  most,  the  red 
least,  and  always  in  the  same  order,  whether  he  asad  a  prism  of  glass  or  any 
other  material,  thoagh  they  were  not  always  spread  oat  to  the  same  extent. 
This  led  him  to  the  oonclnsion,  that  white  light  is  fwt  homogeneous,  hut 
consists  of  various  lights  of  diferewt  colours,  some  of  which  are  hevU  aside  hy 
a  prism  more  than  others. 

Then  Newton  argaed  that  if  white  light  or  san-light  was  made  up  of 
fixed  namber  of  distinct  ooloars,  and  he  ooald  disperse  them  far  enoogh 
apart,  they  woald  not  over-lap,  and  instead  of  a  oontinaoaa  band  of  light 
shading  c&  from  red  to  orange,  orange  to  yellow,  and  so  on  to  violet,  without 
any  breaks  or  gaps,  he  would  get  a  series  of  spots  the  shape  of  his  opening, 
throngh  which  the  beam  of  light  came,  and  separated  from  eaoh  other  by 
dark  spaces ;  thus  he  woald  have  spots  of  red,  orange,  yellow,  green,  blue, 
indigo,  violet,  and  between  each  pair  a  black  space.  However,  do  what  he 
would  Newton  could  not  manage  to  make  any  gaps  apparent  on  his  screen, 
so  he  ooncladed  that  the  light  shaded  oS  quite  continuously  from  one  colour 
to  the  next  without  any  break  whatever. 

But  though  wrong  in  this  case,  Newton  made  one  discovery  of  great 
practical  importance  to  later  opticians  in  making  spectroscopes.  He  found 
that  to  get  the  purest  and  best  spectrum,  the  light  ray  to  be  observed  must 
so  come  out  of  the  prism  that  the  angle  it  makes  with  the  face  it  issues  from 
is  equal  to  the  angle  between  the  compound  incident  ray  and  the  face  it 
strikes  on.  This  is  generally  oxpreseed  by  saying  that  the  prism  is  used 
at  its  "  angle  of  minimum  deviation.**    With  this  Newton  left  the  subject. 

By  now  you  must  be  wondering  why  it  is  that  the  light  ray  besides 
being  bent  aside  by  the  prism,  is  spread  out  and  decomposed  or  split  up. 
To  explain  this  we  will  return  to  our  line  of  men  for  a  moment.  Last  time 
we  used    them  they  were  just  an  ordinary  line  of  soldiers,  and  kept  step  as 


17 

well  drilled  loldien  ehonld ;  but  now  aappoee  that  though  walkmg  at  the 
eame  rate  ao'l  keeping  in  a  line,  thej  are  not  keeping  step,  but  some  are 
stepping  short  and  qaioklj,  and  others  longer  and  more  slowly.  For  instance 
take  tiro  men  one  of  whom  steps  saj  thirtj-six  inohes  at  eaoh  step,  bat 
the  other  only  half  as  much,  i.e.,  eighteen  inohes,  and  therefore  has  to 
step  twice  as  often  to  keep  the  line  nnbroken.  Now  suppose  when 
thej  get  on  the  rough  ground  that  it  causes  each  man  to  shorten 
his  step  six  inches ;  then  the  first  man  will  step  thirty  inches  eaoh  step, 
but  the  second  while  he  is  doing  this  will  take  his  shortened  step  twice, 
i.e.,  will  step  twelve  inohes  twice,  in  all,  twenty-four  inohes,  and  will 
fall  out  of  his  place  in  the  line.  Then  when  they  get  to  the  opposite  side  of 
the  rough  ground,  the  short  stepping  man  will  come  behind  the  long  stepping 
one  and  his  direction  of  march  will  be  turned  more  round.  Well  again, 
as  before,  it  is  just  this  sort  of  thing  that  light  waves  do;  red  light  makes, 
so  to  speak,  514  billions  (514,000,030,000,000)  of  steps  in  eaoh  second,  that 
is  514  billions  of  waves  of  red  light  beat  against  the  eye  in  one  second ;  but 
of  violet  there  are  no  less  than  750  billions  (750,000,000,000,000)  ;  so  you  see  the 
waves  or  steps  of  red  light  are  about  half  as  long  again  as  those  of  violet, 
and  therefore  violet  gets  bent  aside  more  than  red ;  and  the  same  thing 
happens  with  the  other  .colours ;  red  is  bent  least  of  all,  next  in  the 
following  order — orange,  yellow,  green,  blue,  indigo,  and  violet  most  of  all. 

Wollaston  was  the  next  to  make  important  experiments  on  this  subject, 
and  he  succeeded  where  Newton  failed.  Newton's  method  of  proceeding,  by 
passing  his  light  through  a  hole  in  a  shutter,  round,  square,  or  triangular 
as  the  case  might  be,  and  receiving  his  spectrum  on  a  screen  was  very  crude 
and  rough,  but  Wollaston  decided  to  pass  his  light  through  a  narrow  slit 
and  receive  the  image  on  his  naked  eye,  instead  of  on  a  screen.  This, 
though  it  would  be  thought  crude  enough  now,  was  successful,  and  in  1802 
he  observed  a  few  dark  gaps  in  Newton's  continuous  band;  he  thought 
though,  that  his  discovery  was  more  curious  than  important,  and  left  it  for 
Fraunhofer  to  examine  and  carefully  map  these  black  lines. 

Twelve  yeara  after  Wollaston,  Fraunhofer  in  Germany,  still  further  im- 
proved the  instrument,  for  now  it  became  worthy  of  that  name,  by  adding  a 
telescope  for  observing  the  spectrum,  and  magnifying  it  before  receiving 
the  rays  on  his  naked  eye.  By  this  means  he  distinguished  and  mapped  no 
less  than  576  dark  lines  or  gaps  in  the  solar  spectrum,  and  named  the  most 
important  of  them  after  the  letters  of  the  alphabet.  But  not  content  with 
observations  on  the  sun  alone,  he  turned  his  spectroscope  towards  the  moon,  - 
the  planets,  and  the  stars,  and  made  the  most  astounding  discoveries  there 
of  which  we  scarcely  yet  know  the  full  sig^ficance.  His  discoveries  and 
obiervationi  were  considered  so  important  that  all  thef  e  dark  lines  were 
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called  after  him  JfVciiin^q/^«  linst,  Sinoe  Udfl  at  leaat  two  thoiuand  if  not 
more  of  thoBe  beantifol  dark  lines  have  been  mapped  and  their  significance 
declared,  at  all  eyents  in  part.  Mr.  Norman  Lookjer  at  the  present  time  is 
preparing  a  map  of  them  more  than  a  hwndred  yards  long. 

The  last  improTement  of  any  importance  to  the  working  of  a  spectroscope 
was  added  by  Mr.  Simms ;  he  placed  a  lens  between  the  slit  and  prism 
in  snoh  a  position  that  the  slit  was  in  the  focus  of  the  lens.  This  rendered 
the  rays  of  light  from  the  slit  parallel,  and  made  the  definition  on  the  other 
side  dearer.  After  this  the  improyements,  though  many,  are  less  important, 
being  chiefly  arrangements  for  measuring  the  positions  of  lines,  or  making 
a  battery  of  prisms  automatically  arrange  themselves  at  the  angle  of  minimum 
deyiation.  But  there  is  one  modification  of  the  spectroscope  that  I  must  not 
omit,  since  it  has  resulted  in  the  production  of  a  pocket  spectroscope,  only  three 
inches  long.  It  is  a  method,  due  in  the  first  instance  to  Amici,  of  airang^g 
prisms,  so  that  the  light  is  not  bent  round,  but  only  dispersed,  and  the  observer 
looks  straight  towards  the  object  that  he  is  observing.  Various  kinds  of  glasses 
refract  to  different  degrees  with  different  amounts  of  dispersion.  For  in- 
stance a  prism  of  flint  glass  spreads  out  or  disperses  the  light  far  more  for  a 
given  amount  of  deviation  or  bending  aside  than  a  prism  of  crown  glass.  So 
if  a  flint  glass  prism  have  its  deviation  oorreoted  by  prisms  of  crown  glass 
refracting  in  an  opposite  direction,  the  light  will  still  come  out  in  a  straight 
line  with  the  entering  ray,  but  a  certain  amount  of  uncorrected  dispersion 
will  be  left  over,  and  a  short  spectrum  will  be  formed.  In  Browning's  little 
pocket  spectroscope  there  are  seven  prisms  combined  in  this  way,  and  with 
it  can  be  seen  all  the  principal  Fraunhofer  lines  in  the  solar  spectrum. 

We  now  come  to  the  power  and  work  of  the  spectroscope.  I  shall  first 
speak  of  the  phenomena  of  radiation,  and  after  that  those  of  absorption,  and 
then  I  will  try  to  point  out  the  work  that  has  been  done  by  it  in  the  sun  and 
among  the  stars. 

In  1822  Sir  John  Herschel  seems  to  have  made  the  first  step  towards 
speotroscopio  chemistry  as  it  is  now  understood,  for  in  speaking  of  the  spectra 
of  Strontium,  Oopper  and  some  other  substances,  he  says :  "  The  colours  thus 
communicated  by  the  different  bases  to  flame  afford  in  many  oases  a  ready 
and  neat  way  of  detecting  extremely  minute  quantities  of  them."  And  a 
few  years  later  Fox  Talbot  remarks :  ''A  glance  at  the  prismatic  spectrum 
of  flame  may  shew  it  to  contain  substances  which  it  would  otherwise  require 
a  laborious  chemical  analysis  to  detect.*' 

Now  it  is  a  known  fact  that  every  element  has  its  own  peculiar  spec- 
trum of  bright  lines  when  heated  sufficiently  in  a  gMeous  state.  For  there 
is  a  great  difference  between  the  spectrum  of  a  hot  solid  and  a  hot  gas.  If 
yoa  heat  a  platinum  wire  and  examine  it  with  the  speotrosoope,  when  it  Hat 
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begins  to  glow  red,  there  if  a  faint  light  at  the  red  end  of  the  speotnun ;  then 
jon  go  on  increasing  the  temperature  and  the  wire  gets  hotter  and  brighter, 
and  the  speotrnm  gets  colour  after  colour  added  towards  the  Tiolet  end  till, 
when  the  wire  is  white  hot,  yon  have  a  perfectly  continuous  spectrum  ex- 
tending from  red  to  violet  without  a  brealr.  This  happens  in  the  case 
of  almost  erery  solid  and  liquid,  so  that  there  is  no  way  of  analysis  possible 
by  the  heating  and  examination  of  solids  or  liquids.  But,  if  you  heat  a  gas 
the  case  is  different.  If  an  electric  spark  be  passed  through  a  Geissler*s  tube 
containing  a  so-called  vacunm  of  Hydrogen,  the  gas  is  heated  so  intensely 
that  it  glows  red ;  but  it  cannot  be  made  to  glow  white  like  a  platinum  wire, 
and  it  has  a  Tory  different  spectrum.  Many  of  you  saw  it  last  summer  in  the 
Bradleian.  It  consists  of  four  lines,  called  by  Fraunhofer  C,  F,  G,  and  H ; 
where  0  is  red,  F  green,  G  indigo,  and  H  violet  In  the  same  sort  of  way  if 
a  little  salt  be  put  in  the  flame  of  a  spirit  lamp  the  flame  becomes  yellow,  and 
the  spectrum  of  sodium  vapour  can  be  seen,  i  0.,  a  pair  of  yellow  lines  very 
close  together  indeed,  so  close  that  in  most  charts  they  are  represented  as 
one  single  line. 

Since  I  have  shewn  the  speotrnm  of  a  heated  solid  is  continuous,  here  at 
first  sight  we  have  a  means  for  telling  whether  a  heated  body  is  solid  or 
liquid,  or  gaseous,  at  least  in  the  majority  of  oases,  for  if  a  gas  be  heated 
under  very  great  pressure  it  gives  a  continuous  spectrum  like  a  solid 
or  liquid.  This  then  has  solved  for  us  the  question  of  the  constitution  of  a 
candle  flame,  for  since  it  gives  a  continuous  spectrum,  its  light  must  proceed 
from  an  incandescent  solid  souroe.  That  is,  the  light  of  a  candle  is  thrown 
out  by  little  $olid  incandescent  particles  of  carbon. 

Not  only  can  we  tell  the  constitution  of  bodies,  but  since  every  element 
has  its  own  peculiar  bright  line  spectrum,  the  appearance  of  any  known 
spectrum  is  enough  to  determine  the  presence  of  the  element  to  which  it 
belonga  To  observe  the  spectrum  of  any  substance,  it  can  be  heated  in  several 
ways ;  if  it  is  a  gas,  Geissler's  tabes  are  best.  The  commonest  way  of 
examining  a  solid  substance  is  to  heat  it  in  a  Hansen  gas  flame,  but  this  only 
answers  when  the  substance  is  pretty  volatile.  The  best  way  of  all  is  to 
make  a  little  solution  of  the  substance,  and  to  pass  an  electric  spark  from 
the  surface  of  this  to  a  point  of  platinum  wire ;  this  spark  always  c^ves  a 
very  good  and  well  defined  spectrum. 

With  these  preoantions,  this  method  of  analysis  is  the  most  delicate  that 
can  be  imagined  $  Bnnsen  and  Kirohhoff  have  calculated  that  the  eighteen 
millionth  (fiWsTTnr)  P*^^  ^'  ^  grain  of  sodium  is  deteo^.able  by  it.  Lithium 
can  be  discovered  if  the  six  millionth  (roTriTTrr)  P<^  ^^  ^  grain  be  present; 
and  through  this  Lithium  has  been  shewn,  instead  of  being  a  very  rare  metal 
as    was  bef ofe  sappoaed,  axisting  in   only   four    minerals,  to  be   really 
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uniyerflallj  diibribnted  $  it  ib  found  in  the  ash  of  oigan,  in  blood,  millr,  tea, 
g^poB,  BQgar,  and  many  other  bodies ;  and  Dr.  Miller  has  shewn  that  in  the 
Wheal  Clifford  mine,  no  less  than  800  lbs.  of  Lithinm  are  gi^en  out  everj 
twenty-fonr  hoars,  and  yet  before  the  spectrosoope  was  need  none  was  known 
to  exist  there.  Strontium  can  be  disoorered  if  only  a  millionth  part  of  a 
grain  is  in  the  snbstanoe  for  analysis. 

The  spectrosoope  can  be  used  to  analyse  a  very  complex  nature  of 
substances,  and  this  is  one  of  the  neatest  uses  it  can  be  put  to,  for  it  may 
save  an  almost  hopelessly  long  chemical  analysis.  I  have  myself  seen  in  the 
spectrum  of  a  liquid  that  was  being  examined  for  Ghillinm  the  lines  of 
Kitrogen,  Hydrogen,  Zinc,  Oaloium,  Cadmium,  and  Ghillium.  So  there,  by 
one  neat  experiment  taking  perhaps  two  minutes,  the  presence  of  four 
elements  was  made  sure  of ;  and  this  if  done  by  chemical  means  would  after 
hours  (f  work,  as  far  as  Qallium  was  concerned,  have  resulted  in 
utter  failure.  I  say  four  elements  were  found,  because  Hydrogen  was 
present  from  the  water  and  Nitrogen  from  the  air. 

I  have  just  been  speaking  oP  Gallium,  and  that  reminds  me  of  another 
exploit  of  this  wonderful  instrument  In  1360,  Bunsen  was  examining  the 
water  of  a  spring  near  Dilrokheim,  and  he  saw  some  linos  that  he  did  not 
recognise,  though  he  was  well  acquainted  with  all  the  then  known  spectra. 
He  trusted  his  instrument,  and  evaporated  down  no  less  than  forty-four  tons 
of  Diirokheim  water  and  succeeded  in  discoyering  Caesium  an<l  Rabidium. 
In  1857,  Mr.  Crookes  found  in  some  pyrites  from  the  Hartz  mountains  another 
metal  which  he  called  Thallium  from  the  beautiful  green  line  in  its  spectrum. 
In  1863,  Beich  and  Bichter  found  Indium  in  some  Freiburg  blende.  In  1875, 
Leooq  de  Boisbaudran  discovered  Gallium  in  some  Fyrenean  blende.  So 
altogether  five  new  metals  have  been  found  by  the  spectrosoope. 

Mr.  Bessemer  has  made  use  of  the  spectroscope  in  his  method  of 
manufacturing  steel.  In  this  cast  iron,  whioh  contains  a  very  great  deal  of 
carbon,  is  urged  at  a  white  heat  by  forcing  air  through  it  in  what  is  called  a 
Bessemer  crucible  until  just  enough  carbon  is  burnt  off  to  leave  good  steel ;  if 
it  is  forced  for  ten  seconds  too  much  or  too  little,  the  whole  affair  is  spoilt. 
Mr.  Bessemer  noticed  that  when  certain  lines  of  carbon  disappeared  from  the 
spectrum  of  the  incandescent  vapours  given  off  by  the  hot  steel,  it  was  just 
finished  and  time  to  stop  the  current  of  air;  so  that  an  observer  at  the 
spectroscope  has  only  to  gi?e  the  word  when  certain  lines  disappear,  the 
bellows  are  stopped  and  the  steel  is  perfect. 

The  spectroscope  has  done  the  doctors  some  service  already  and  will  no 
doubt  do  more.  Dr.  Bence*Jonea  has  hit  upon  a  method  of  solving:  some 
questions  connected  with  the  circulation  of  the  blood  by  means  of  spectrum 
analysis ;  but  I  need  not  enter  into  his  axperiments  now,  for  I  think  I  have 
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•hewn  quite  plainlj*  enough  that  in  onl j*  a  small  portion  of  the  work  it  is  oalled 
upon  to  perform  the  apectroBoope  is  tralj  a  Heronles. 

Now  I  will  describe  the  phenomena  of  absorption.  I  have  alveady 
mentioned  Frannhofer's  lines  in  the  solar  and  stellar  spectra,  and  I  shall  soon 
be  in  a  position  to  explain  them ;  bat,  though  thej  are  without  donbb  the 
most  important  points  to  be  noticed  in  absorption  spectra,  I  do  not  care  to  g^t 
among  the  stars  before  I  have  done  vrith  the  earth,  so  I  will  keep  for  the  present 
to  terrestrial  phenomena. 

If  70a  look  at  tny  thing  white  through  coloured  glass  or  coloured  liquids 
or  gases  it  looks  coloured,  and  cnrioslj  enough  often  not  the  same  colour  as 
the  glass  or  other  body.  This  platino- cyanide  of  magnesia  is  red  by 
reflected  light,  but  if  you  hold  it  up  and  look  through  it,  it  looks  green.  The 
reason  of  this  is  that  the  coloured  glass  stops  or  as  it  is  called  absorbs  part 
of  the  white  light  which  as  you  know  is  really  made  up  of  different  colours. 
In  the  case  of  the  plati  no-cyanide  of  magnesium  the  green  rays  are  allowed 
to  pass  and  the  rest  stepped,  if  it  had  looked  purple  only  the  red 
and  blue,  perhaps,  would  have  been  allowed  to  get  through.  Brewster, 
in  1832,  was  the  first  to  experiment  on  this  with  his  spectroscope. 
He  found  that  if  sunlight  was  allowed  te  pass  through  certain  yapours 
such  as  red  nitrous  fumes,  or  Iodine,  or  Bromine,  the  spectrum  was 
crossed  by  certain  dark  bands  that  differed  for  different  vapours,  even  those 
which  were  of  the  same  colour,  such  as  red  nitrons  fumes  and  Bromine. 
Absorption  spectra  of  various  liquids  can  be  procured,  and  these  are  quite 
as  important,  if  not  more  so  than  radiation  spectra,  seeing  that  they  give  us 
a  hold  on  organic  chemistry,  and  they  are  certainly  more  pleasant  and  dean  to 
work  with.  The  plan  is  to  throw  a  beam  of  light,  either  sunlight  or  any 
other  source  which  g^ves  a  continaons  spectrum  such  as  the  electric  light,  the 
lime  light,  or  even  a  paraffin  lamp,  through  a  cell  containing  the  liquid  to  be 
examined.  Messrs.  Sorby  and  Browning  have  Invented  and  prodaoed  what 
they  call  a  "  micro-spectroscope,"  or  a  combination  of  a  microscope  and  direct 
vision  speotroscope  for  examining  very  small  quantities  of  liquids  by  this 
means.  Speaking  of  absorption  spectra  Mr.  Norman  Lockyer  says  "  The 
means  of  research  spectrum  analysis  affords  as  far  as  regards  radiation  is 
entirely  reproduced  in  the  case  of  absorption,  and  it  is  perfectly  easy  by 
means  of  the  absorption  of  different  vapours,  and  different  substances  held  in 
solution,  to  determine  cot  only  what  the  absorbers  really  are,  but  to  determine 
the  presence  of  an  extremely  minute  quantity.'*  As  an  instance  of  this  I 
may  mention  that  Mr.  Sorby  has  applied  his  micro* spectroscope  to  the  study 
of  blowpipe  beads,  and  finds  that  he  can  sometimes  detect  portions  so  small 
as  the  ten  thousandth  (-nriTTv)  P*^  ^^  ^  grain  of  some  bodies,  such  as 
Gopper,  Oobalt  or  Chronium,  even  when  mixed  with  other  colouring  matten. 


22 


Absorption  ipeoira  bear  fomewhafc  the  same  relation  to  organic  chemietr/ 
that  radiation  speotra  do  to  mineral  ohemietry;  Profeaior  Stokee  has 
discovered  bj  their  absorption  bands  two  distinct  forms  of  ornorin  or  blood 
colouring  matter  which  he  names  red  and  parple  crnorin ;  and  Mr.  Sorbj 
has  sacoeeded  in  detecting  fire  different  kinds  of  oolonring  matter  in  the 
leaves  of  plants,  whose  names  I  will  not  mention,  for  thej  are  neither  shorfc 
nor  sweet. 

Absorption  spectra  promise  to  be  yery  nsefnl  in  the  examination  of 
blood;  Mr.  Sorbj  has  used  his  spectroscope  in  criminal  cases,  and  haa 
sacoeeded  in  detecting  haematin  in  a  blood  spot  so  small  that  it  onlj  contained 
a  thonsaodth  part  of  a  grain  of  blood.  A  Qerman,  bj  name  Herr 
Yierordt,  has  made  some  experiments  on  living  blood,  bj  examining  the  red 
light  that  passes  between  the  fingers  when  they  are  held  dose  together  and 
held  np  to  the  snn.  Thiri  red  light  shews  the  absorption  bands  of 
oxyhaemoglobin,  and  Herr  Yierordt's  experiments  were  to  find  out  how  long 
it  took  for  bright  arterial  blood  to  be  converted  to  dark  venous  blood  by  the 
rednotion  of  oxyhaemoglobin  to  haemoglobin. 

Scarcely  less  wonderful  than  these  experiments  on  blood  are  Mr.  Sorby's 
experiments  on  wine  and  beer ;  he  can,  he  says,  detect  the  least  portions  of 
artificial  colouring  matter  in  them,  and  in  the  case  of  wines  he  was  able  hj 
the  absorption  bands  to  teU  accurately  the  year  of  vintage  of  eaeh  wine  that 
was  submitted  to  him,  under  ten  years  old,  after  which  age  he  could  only  tell 
approximately. 

By  far  the  best  known  and  most  celebrated  work  that  the  Speotroseope 
has  done  is  away  from  the  earth,  and  of  this  I  will  give  some  account^ 
having  purposely  omitted  to  mention  it  before.  I  spoke  a  short  time  ago  of 
WoUaston's  and  Fraunhofer's  discoveries  of  dark  lines  in  the  solar  spectrum ; 
I  daresay  by  now  you  have  guessed  that  these  dark  lines  are  really 
absorption  bands,  if  so  you  will  be  quite  right.  Fraunbofer  noticed 
in  his  experiments  that  the  yellow  double  line  of  sodium  exactly 
ooinoided  with  the  double  dark  line  marked  D  in  the  sun,  and  suspected  that 
there  was  some  strange  hidden  connection  between  them,  but  oould  ofi^er  no 
explanation  nor  even  confirm  his  suspicions.  Dr.  Brewster,  again,  discovered 
that  in  the  spectrum  of  the  combustion  of  nitre  on  oharooal,  i.e.,  that  of 
Potassium,  there  are  two  bright  lines  exactly  coinciding  with  Fraunhofer^s 
dark  ones  A  and  B,  and  then  expressed  his  conviction  that  there  was  some 
connection  between  them.  To  shew  the  meaning  of  this  connection  I  will 
quote  Kirchhofl's  description  of  his  experiment,  which  finally  demonstrated  it, 
in  his  own  words.  "  In  order,"  he  says,  "  to  test  in  the  most  direct  manner 
possible  the  frequently  asserted  fact  of  the  coincidence  of  the  sodium  lines 
with  the  lines  D,  I  obtained  a  tolerably  bright  solar  spsotmm,  and  brought  a 


fl*me  ooloored  by  lodiiim  raponr  in  front  of  the  slit,  I  then  saw  the  dark 
linea  D  change  into  bright  ones.  In  order  to  find  ont  the  extent  to  whioh  the 
inteneitj  of  the  solar  speotmm  oonld  be  rednoed  withont  impairing  the  dis- 
tinctness of  the  sodinm  lines,  I  allowed  the  fall  snn  light  to  shine  throngh 
the  sodium  flame.  To  my  astonishment  I  saw  the  dark  lines  D  appeared  with 
an  extraordinary  degree  of  clearness.  I  then  exchanged  the  sunlight  for  the 
Dmmmond  or  oxyhydrogen  lime-light,  which,  like  that  of  all  incandescent 
solid  bodies,  gives  a  spectrum  containing  no  dark  lines.  When  thii  light  was 
allowed  to  fall  through  a  suitable  flame,  coloured  by  common  salt,  (chloride  of 
sodium),  darJk  lines  #ere  seen  in  the  spectrum  in  the  position  of  the  sodium 
lines."  Now  putiing  these  facts  together  with  like  experiments  made  by 
Stokes,  Stewart,  A.  Angstrom,  Foucault,  and  Bucsen,  the  following  law  was 
deduced : — "  Gasbs  and  yapoubs  when  cool  in  comparison  with  thi  kadia. 

TING  souses    or    light,    absorb   TH08B    SAMB   BATS    WHICH    THBT    THBMSBLYBS 

BMIT  WHBN  incandkscbnt."  Hereupon,  Kirchhoff  asked  himself  what  those 
dark  solar  lines  meant ;  he  was  not  quite  satisfied,  but  he  more  than  suspected 
so  he  took  instead  of  sodium  the  most  complicated  spectrum  he  could  find, 
S.S.,  that  of  Iron.  Now  the  spectrum  of  Iron  is  crossed  by  lines  throughout 
its  whole  length,  no  less  than  ninety  lines  being  known  to  Kirchhoff,  while 
now  460  and  more  have  been  mapped.  He  compared  the  spectrum  of  Iron 
with  the  solar  spectrum,  and  found  dark  lines  absolutely  corresponding  with 
his  Iron  lines.  Ihen  treating  it  as  a  matter  of  probability,  and  taking  the 
chance  for  each  coincidence  as  i,  i.s.,  as  e?en  odds,  he  deduced  the  immense 
odds  of  considerably  over  1,000,000,000,000,000,000,000,000  to  one  against 
the  obseryed  coincidence,  while  now  that  so  many  more  lines  are  known,  the 
odds  against  the  obierved  coincidence  would  be  over  8880,  followed  by  a 
hundred  and  thirty-flTC  noughts  to  one  against  the  observed  coincidences.  It 
is  perfectly  inconceivable  that  these  coincidences  should  be  accidental  then, 
and  so  Kirchhoff  argued  that  since  the  light  is  absorbed  in  such  a  way,  there 
must  be  iron  rapour  to  absorb  it,  and  it  cannot  be  in  our  atmosphere,  for  if  so 
the  lines  would  get  more  marked  as  the  sun  sank  and  had  to  shine  through 
thicker  and  thicker  beds  of  air.  Therefore  ilie  Iron  must  emiti  in  the  aun 
iiaelf. 

So  Kirchhoff  finally  decided : — "  Thtre  is  a  iolid  or  Itguid  eomeihing  in  the 
ffwi,  giving  ns  a  coniinwtus  epectram,  wad  around  this  are  vapowrs  of  sodium, 
of  Iron,  of  Calcium,  of  Chromium^  of  Barium,  of  MoLgnesium,  of  Nickel,  of 
Copper,  of  Cobalt,  and  of  Aluminium  j  all  these  are  emisUng  in  an  atmespherey 
and  are  stopping  out  the  sun's  light  If  (Ks  sun  tosrs  not  Xhwe  and  if  thu% 
things  toere  observed  in  an  incandeseeni  etate,  we  should  gek  ema^lly  the$§ 
BBiOHT  Un«f  >W>m  them.** 
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Though  Kixohhoff  quite  satisfaotorilj  proved  thai  these  abflorptioB  bands 
were  reallj  oansed  by  the  Taponrs  of  the  elements  they  belong  fo  b'ing 
present,  it  is  interesting  to  know  that  Prof.  Yoaog,  of  Princeton,  U.S.,  has 
made  the  certainty  absolute,  and  beyond  the  reaoh  of  probabilities,  by  seeing 
the  bright  lines  themselres.  He  thought  that  the  yaporons  atmosphere^ 
which  generally  absorbs  rays,  would,  if  observed  just  at  the  moment  when  in 
a  solar  eolipse,  the  body  of  the  sun  was  obscured,  shew  the  bright  lines  cor- 
responding to  each  dark  line  in  the  spectrum.  So  at  the  total  eclipse  of 
December,  1870,  he  directed  his  spectroscope  towards  the  sun's  edge.  He 
watched  the  usual  continuous  spectrum  grow  fainter  and  fainter,  and  at  last 
jasb  as  it  disappeared  there  flashed  out  for  a  few  seconds  in  all  their  marvel- 
lous beauty  the  thousands  of  blight  lines  of  that  atmosphere  whioh  ordinarily 
produces  the  black  absorption  Fraunhofer  lines. 

Here  is  a  list  of  the  bodies  at  present  recognized  in  the  solar  ipeotmm : 
Sodium  Chromium  Cobalt 

Calcium  Nickel  Hydrogen 

Barium  Copper  Manganese 

Magnesium  Zinc  Aluminium 

Iron  Cadmium  Titanium 

To  these  may  be  added  Helium,  a  metal  not  found  on  the  earth,  unleu^ 
Mr.  Norman  Lockyer  seems  to  think,  it  Is  a  form  of  Hydrogen. 

Mr.  Henry  Draper  has  detected  ths  bright  lines  of  Oxygen,  and  he  also 
thinks  of  Nitrogen  in  some  photographs  of  the  violet  and  indigo  parts  of  the 
solar  spectrum.  I  mentioned  before  that  Fraunhofer  had  turned  his  spec- 
troscope towards  the  moon  and  stars,  and  had  seen  the  same  sorb  of  spectra 
as  we  have  in  the  sun.  With  regard  to  the  moon,  this  is  important  as  proving 
the  absence  of  a  lanar  atmosphere  $  for  since  the  moon  shines  with  reflected 
soZor  light,  if  it  had  an  atmosphere  we  should  see  the  absorption  bands  of 
that  atmosphere  as  we  do  those  of  our  own  j  and,  as  a  matter  of  fact,  none 
sre  seen,  and  the  usual  atmospheric  lines  are  not  even  strengthened.  With 
regard  to  the  planets  in  some  oases  the  spectroscope  has  shewn  an  atmosphere 
to  be  present. 

Messrs.  Huggins  and  Miller  have  applied  the  spectroscope  to  the  stars 
in  the  same  way  that  Kirohhoff  did  to  the  sun,  and  have  succeeded  nearly  as 
well.  They  have  found  no  less  than  seven  terrestrial  metals  in  AUebaran, 
and  among  them  Hydrogen,  Sodium,  Iron  and  Calcium.  In  Betelgeux, 
another  large  star,  six  metals  have  been  recognised,  ani  amon<  these  Iron, 
but  apparently  not  Hydrogen.  In  Sirias,  the  brightest  of  the  stars  iu  our 
hemisphere,  the  Hydrogen  lines  are  very  heavily  marked,  and  Sodium  and 
probably  Iron  have  been  detected.  And  now  let  us  see  where  this  leads  us. 
All  them  stan  are  suns  like  our  own,  and  apparently  of  nearly  the  same 


oompodtioii ;  they  probably  bsTe  planets  and  worlds  oiroling  round  them,  as 
we  do  ronnd  onr  san ;  these  planets  are  probably  of  the  same  composition  as 
their  central  luminary,  jast  as  we  are  like  onrs.  Therefore  they,  probably, 
or  at  least  some  of  them,  are  like  our  earth.  And  what  is  to  present  their 
being  inhabited  by  rational  beings  ?  The  presence  of  Hydrogen  makes  the 
existence  of  water  almost  a  certainty,  and  the  presence  of  Iron  leads  ns  to 
think  of  beings  who  know  how  to  work  it,  and  work  with  it,  and  opens  np  to 
oor  imagination  myriads  of  worlds  like  oar  own,  where  arts  and  sciences 
flourish  much  as  they  do  here,  and  perhaps  the  spectroscope  is  among 
their  scientific  instruments. 

As  jet  I  have  confined  myself  almost  entirely  to  the  relations  of 
the  spectrum  with  regard  to  chemistry,  and  ha^e  barely  hinted  at 
the  insight  it  gires  us  into  a  body's  internal  strnoture  and  state  of 
aggregation.  And  yet  chemistry  is  but  one  of  the  accomplishments  of  this 
extraordinary  instrument.  For  instance  take  the  spectrum  of  Hydrogen  in 
a  Geissler's  tube ;  it  consists  of  four  well  marked  lines,  and  at  a  lower  tem- 
perature and  pressors  three  of  these  may  be  made  to  disappear,  leaving  only 
F.  As  the  pressure  is  increased  these  lines  widen  out  more  and  more,  until 
at  some  considerable  pressura  the  spectrum  at  last  becomes  continuous.  Hera 
you  see  at  onoe  is  a  great  extension  of  the  spectroscope's  work.  Mr.  Norman 
Lookyer  gives  a  very  good  experiment  shewing  that  the  same  thing  happens 
in  the  case  of  absorption  as  in  that  of  radiation.  I  will  quote  his  own  de- 
scription of  it.  *'  If  we  take  a  tube,"  he  says,  "  containing  some  metallic 
sodium  sealed  up  in  hydrogen,  and  pass  a  beam  of  light  from  the  electric  lamp 
through  it  j  by  decomposing  this  beam  with  our  prisms,  we  shall  obtain  an 
ordinary  continuous  spectrum,  without  either  bright  or  dark  lines ;  but  by 
heating  the  metallic  sodium  in  the  tube  which  is  placed  in  front  o(  the  slit, 
we  really  fill  that  tube  with  the  vapour  of  sodium ;  and  as  the  heating  will 
be  slow,  the  sodiam  vapoar  will  ri  e  ve-y  gently  from  the  metal  at  the  bottom, 
so  that  we  shall  get  layers  of  diffore  >t  densities  of  sodiam  yapoar  filling  the 
tube.  Immediately  the  sodiam  begins  to  rise  in  vapoor,  a  black  absorption 
line  shews  itself  in  our  spectrum  in  precisely  the  same  position  as  the  yellow 
line  of  Sodiam,and  you  will  find  that  the  thickness  of  the  Sodiam  absorption  line 
will  Tsry  with  the  density  of  the  stratum  of  yapour  through  whioh  it  passes. 
Thus  from  the  upper  part  of  the  tube  we  obtain  a  fine  delicate  line,  whioh 
gradually  thickens  as  we  approach  the  bottom  of  the  tube."  And  thus  we 
see  the  effect  of  pressure  in  the  case  of  sodium  rapoar.  In  the  case  of 
magnesinm  rapour  it  is  still  more  extraordinary.  Magnesium  has  three 
lines  marked  b  in  the  solar  spectram,  one  of  them  thinner  than  the  other 
two ;  and  if  the  pressure  on  magnesinm  vapour  is  redaced  sufficiently  this 
thin  line  disappears  entirely.    These  facts  have  helped  astronomers  consider- 
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ablj  in  inyestigating  sun  spots,  for  if  a  san  spot  be  fooossed  on  to  the  slit 
the  Sodium  lines  are  considerably  increased  in  width,  thus  proving  that 
sodinm  raponr  is  there  present  at  a  higher  pressure  than  ordinarily  on  the ' 
sun's  surface. 

Before     the    adrent    of    the    spectroscope    the    character   of    these 
strange  nebulae  of  which  we  sometimes  hear  was  very  doubtful  indeed. 
Many    people     thought    them    all    star    dusters,    so    far  removed   that 
they    seemed    like   a  cloud,  and  distinct  separate    stars    were   invisible; 
in    fact   other    universes     of    stars    like    the    one    in    which    our    san 
ia    moving.      Some     indeed   were    by     telescopes     of     increased    power 
resolved  into  star  dnsterSi   and  it  was  presumable  that  all  would  be   in. 
the  end,  yet  very  many,  in  fact  the  grater  number  were  still  left  unresolved. 
But  when  the  spectroscope  came  to  the  work  matters  were  oomewhat  changed. 
Among  sixty  nebulae  observed  by  Huggins  twenty  are  resolved  and  give 
continuous  spectra>  forty  are  not  resolved ;    of  these  twenty-one  give  con- 
tinuous spectra  and  are  presumably  resolvable,  nineteen  g^ve  discontinuous 
or  bright  line  spectra  and  are  certainly  gaseous.     But  yet  more  than  this ; 
these  gaseous  nebular  spectra  are  extremely  peculiar  spectra.     That  of  the 
nebula  in  Aquarius  gives  three  lines  ;  one  due  to  Nitrogen,  one  coinciding 
with  the  Hydrogen  line  F,  and  another  which  does  not  coincide  with  any 
line  of  any  element  as  yet  tried  against  it.    Well,  you  will  say,  so  far  so  good, 
— ^Hydrogen,  Nitrogen,  and  something  else  are  present  in  a  glowing  gaseous 
state.    Quite  so !    But  where  are  the  other  lines  of  Nitrogen  and  Hydrogen  ? 
What  has  become  of  C,  G,  and  H  P    Mr.  Lockyer  and  Dr.  Frankland  have 
found  the  clue  to  this.     They  found  it  perfectly  easy  to  obtain,  and  some- 
times when  they  did  not  want  it,  a  spectrum  of  Hydrogen  or  Nitrogen  giving 
one  line,  or  nearly  so.    For  instance  a  single  line  of  Hydrogen  only  is  visible 
when  the  pressure  on  the  Geissler's  tube  is  so  slight  that  you  would  say  the 
tube  really  contained  nothing  at  all,  and  when  the  temperature  is  com- 
paratively low.    What  then  is  the  inference  P    It  is  that  these  nebulae  con- 
sist of  growing  Hydrogen  and  Nitrogen  at  an  exceedingly  low  pressure  and 
a  comparatively  low  temperature. 

With  nebulae  are  generally  associated  comets,  and  of  these  the  spectro- 
scope has  told  us  something,  though  not  so  much  as  about  other  things.  The 
first  comet  of  which  the  spectrum  was  observed  was  Donati's  in 
1858;  its  light  was  found  to  give  a  banded  spectrum  by  its  discoverer 
himself,  but  he  did  not  notice  carefully  the  position  of  the  bands. 
In  1868  two  small  comets,  Brorsen's  and  Winnecke's,  were  examined  by 
the  spectroscope,  and  Huggins  found  that  their  banded  spectra  coincided 
with  that  of  carbon  taken  by  the  electric  spark  both  in  olive  oil  and  defiant 
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gas,  henoe  he  dedaoed  that  comets  may  be  considered  to  consist  of  some 
carbonaceous  gas,  bat  what  there  is  no  evidence  to  shew. 

The  g^eat  comet  of  1874^  that  most  of  ns  I  shonld  think  remember, 
was  very  caref ally  examined.  Mr.  Hnggins  observed  three  different  spectra 
in  it.  First,  a  spectrnm  of  bright  bands,  apparently  carbon  bands,  like  those 
in  Brorsen's  and  Winnecke's  comets.  Second,  the  continnons  spectram  of 
the  nucloas  on  which  the  bright  band  spectrnm  was  superposed.  Third,  the 
continuous  spectrum  of  the  tail.  It  became  doubtful  whether  the  continuous 
spectrum  was  due  to  the  light  of  the  sun  reflected  by  the  comet,  or  to  its 
own  peculiar  light.  Mr.  Lockyer  thinks  there  is  evidence  to  shew  that  it  is 
a  spectrum  of  mixed  g^es.  At  all  events  the  one  thing  certain  about  comets 
is  that  three  which  have  been  examined,  and  probably  four,  contain 
carboniferous  gases. 

Speaking  of  comets  leads  us  on  to  meteors  or  falling  stars.  You  would 
think  it  must  be  a  difficult  matter  to  get  the  spectrum  of  one  of  those  very 
evanescent  bodies,  but  Browning,  always  equal  to  the  occasion,  has  invented 
a  plan  by  which,  without  moving  the  spectroscope,  any  meteor  once  within  the 
field  of  view  is  kept  there  during  its  whole  course.  Alexander  Herschel,  and 
Secchi  have  examined  the  August  and  November  meteors  and  find  the  sodium 
line  distinct  in  the  track  of  the  August  meteors,  and  a  faint  continnons 
spectrum  of  gpreen,  blue,  and  indigo  in  the  November  ones.  Secchi  has  also 
seen  the  magnesium  lines. 

In  speaking  of  the  sun  as  yet  I  have  only  noticed  the  analysis  of  its  full 
light,  except  in  mentioning  the  sun  spot  and  Prof.  Young's  experiment,  but 
when  the  spectroscope  and  telescope  are  combined  we  are  able  to  obtain 
much  more  intimate  information.  During  the  eclipse  of  1851  it  was  proved 
that  those  celebrated  red  solar  prominences  really  did  belong  to  the  sun,  but 
their  true  nature  was  a  mystery  till  in  August,  1868,  Gapt.  J.  Herschel,  Col. 
Tennant,  M.  M.  Janssen  and  Bayet  saw  their  spectra,  in  which  they 
recognised  the  bright  lines  C,  D,  b.  F,  G  of  Fraunhofer's  spectrum.  Hence 
they  concluded  that  the  red  prominences,  or  fiames  as  they  are  often  called, 
consist  mainly  of  Hydrogen,  with  some  Magnesium  and  Sodium  vapours. 
This  was  no  sooner  settled  than  speotroscopists  began  to  think  whether  the 
prominences  might  not  be  seen  with  a  spectroscope  even  when  the  sun  is 
not  eclipsed.  The  reason  why  they  cannot  ordinarily  be  seen  is  because 
they  are  dim  in  comparison  with  the  intense  brightness  of  the  sun's  disk, 
and  the  illuminated  air,  and  also  are  rendered  quite  invisible  by  the  means 
used  to  lessen  the  brilliancy  of  the  sun  so  that  the  eye  can  bear  it.  But, 
argued  Lockyer,  Hnggins  and  others,  since  the  prominences  are  gaseous, 
and  have  bright  line  spectra,  if  we  get  a  powerful  enough  spectroscope,  and 
foouB  a  prominence  on  to  the  slit  the  bright  light  of  the  sun  and  air  will  be 
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digpersed  into  a  contirmous  ipeotram,  and  so  reduced  in  intensity  that  the 
eye  can  bear  it,  while  the  light  of  the  prominence  will  be  broken  np  into 
only  three  or  four  lineSi  which  will  retain  their  intensity  howerer  mnch 
dispersion  may  be  nsed.  This  notion  was  applied  snocessfally  by  M.  Janssen 
on  the  day  after  the  eclipse  of  1868,  bnt  before  the  news  reached  England 
Mr.  Lockyer  had  obtained  a  like  snocess. 

A.  prominence  spectrum,  if  the  slit  is  so  placed  as  just  to  touch  the  sun's 
edge  with  one  end,  and  then  stretch  out  the  whole  length  of  the  prominence, 
has  first  of  course  a  narrow  ordinary  solar  spectrum,  then  comes  a  bright 
line  spectrum  of  yarious  g^es,  dae  to  a  layer  of  so  called  promt i^nea 
matter,  which  euTelopes  the  sun  all  round.  Prof.  Young  has  seen  in  th*8 
sierra  or  chromosphere,  as  it  is  called,  no  less  than  278  bright  lines  and  has 
determined  the  presence  of  the  following  elements  : 

Sodium  Calcium  Sulphur 

Iron  Cadmium  Cerium 

Magnesium  Titanium  Strontium 

Barium  Manganese 

And  with  somawhat  less  certainty 

Zinc  Yttrium  Didymium 

Brbium  Lanthanum 

Ha  rather  suspects  that  he  has  seen  some  lines  of  the  spectra  of 

Oxygen  Nitrogen  Bromine 

and  one  line  that  he  attributes  to  either  Iridium  or  Bnthenium. 

Next  in  order  comes  the  real  prominence  spectrum,  which  is  not  hard 
to  interpret.  In  the  lower  parts  of  the  prominences  are  seen  short  lines  of 
sodium  and  magnesium.  You  remember,  I  dare  say,  that  I  said,  that  at  a 
low  pressure  the  third  faint  line  of  Magnesium  disappears  entirely.  Well, 
just  close  to  the  chromosphere  all  three  are  seen,  but  a  little  higher  the  faint 
one  disappears,  and  soon  after  that  the  other  two  lines  and  the  two 
Sodium  lines  disappear,  clearly  proring  the  gradual  reduction  of  pressure  as 
the  gases  get  farther  from  the  sun.  The  long  lines  in  the  projniucaces  are 
with  one  exception  due  to  Hydrogen,  and  this  exception  is  a  puzzle  still,  for 
in  all  the  charts  of  prominence  spectra  that  I  have  seen  it  is  marked  (P).  Here 
we  get  a  convincing  proof  of  increased  pressure  and  temperature  near  the 
sun ;  the  F  and  G  lines  of  Hydrogen  widen  out  at  their  base,  and  threo 
magnesium  lines  are  seen. 

Now  we  have  a  very  fair  account  to  gire  of  the  sun  entirely  taken  from 
the  spectroscope.  It  is  first  some  solid  or  liquid  incandescent  mass,  in 
the  centre,  giving  a  continuous  spectrum,  and  surrounded  by  an  inner 
enyelope  of  glowing  vapour  causing  Fraunhofer^s  dark  lines ;    outside  this 
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IB  the  sierra  or  chromosphere  of  prominence  matter,  from  which  are  expelled 
the  rose  coloured  prominences 

However,  prominences  are  not  observed  in  that  way  now  Just  consider 
a  little  what  I  said  aboat  Wollaston's  experiments.  Hensed  aslit  to  pass  the 
light  through,  so  that  the  narrow  images  of  the  slit  of  which  the 
speotram  is  composed  should  not  overlap  one  another ;  but,  suppose  the 
beam  of  light  he  had  to  examine  had  already  been  very  narrow,  he  would  not 
have  had  to  use  a  slit  to  make  it  narrower.  These  red  prominences  send 
out  just  such  a  narrow  beam  of  light,  and  if  a  spectroscope  of  very  high 
dispersive  power  be  used,  the  slit  may  be  opened  wide  so  as  to  admit  the 
whole  prominence,  and  yet  the  different  rays  of  light  will  bo  so  widely 
separated  that  a  perfect  image  of  the  prominence  will  be  shewn  for  each 
line  in  the  spectrum  that  was  seen  before.  Thus  at  C,  there  will  be  a  red 
image,  at  F  a  green  one,  at  Q  and  H  blue  and  violet  ones.  In  practice 
this  plan  has  been  found  to  answer  so  well  that  it  has  been  applied  by 
Bespighi  to  observe  prominences  all  round  the  8un.  His  researches  have 
divided  all  prominences  into  Eruptive  prominences  and  Clovd  prominences. 
The  former  are  masses  of  vapour  darting  out  with  inconceivable  rapidity  to 
heights  varying  from  20,000  to  more  than  100,000  miles.  These  shew  some- 
times the  lines  of  Sodium,  Magnesium  and  Iron  to  a  considerable  height.  Cloud 
prominences  shew  only  the  Hydrogen  lines  and  the  line  near  D,  and  hang 
seldom  more  than  80,000  miles  above  the  solar  surface.  Prof.  Young  has 
observed  some  violent  motions  in  the  prominences,  in  one  case  a  large  cloud 
100,000  miles  long  by  40,000  miles  thick  was  blown  to  fragments  and  thrown 
to  a  height  of  207,000  miles  in  less  than  an  hour. 

There  is  one  more  interesting  application  of  the  Spectroscope  in  astron- 
omy that  I  must  speak  of,  and  it  is  perhaps  the  most  extraordinary  of  all 
the  things  it  does.  I  mean  its  power  of  measuring  movements  of  recession 
and  approach. 

Suppose  you  were  standing  by  the  sea  shore,  counting  the  waves  that 
came  along,  and  that  ten  passed  you  in  each  minute.  Then  that  somebody 
came  and  moved  you  tcmeet  the  waves  without  your  knowing  it,  so  that 
twenty  passed  you  in  a  minute  ;  you  would  at  once  say  that  the  waves  were 
coming  in  faster  and  were  shorter.  Then  suppose  that  instead  of  being 
moved  to  meet  the  waves  you  were  moved  in  the  direction  in  which  they  were 
going,  i.e ,  away  from  them,  you  would  say  they  were  coming  slower,  or  if  you 
were  moved  away  at  the  same  speed  that  the  waves  came  on,  you  would 
declare  that  they  were  standing  quite  still,  always  supposing  you  thought 
yourself  still  at  the  time.  I  will  give  another  illustration  of  what  I  mean. 
One  day  last  term  I  was  running  fast  from  the  town  towards  the  college 
gatM  when  the  bell  waa  ringing ;  as  I  ran  past  the  bell,  the  sound  suddenly 
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seemed  to  drop  a  little ;  that  is,  as  I  was  ranmng  towards  the  bell  the  sound 
waves  were  cansed  to  hit  rather  faster  against  the  dram  of  my  ear  than 
they  woald  have  done  had  T  stood  still ;  and  as  I  ran  past  and  began  to  ran 
away  from  the  bell,  they  saddenly  began  to  strike  more  slowly  against  it» 
and  80  gave  rise  to  a  lower  tone  There  is  an  experiment  which  anyone  can 
try  for  himself  at  any  time,  and  I  should  strongly  recommend  yon  to  try  it, 
for  it  is  well  worth  doing.  If  yon  remember  I  said  that  light  was  composed 
of  waves  no  less  than  soand,  so  arguing  on  this  Doppler  propounded  a  theory 
to  explain  colonred  stars,  by  saying  that  red  ones  were  going  away  from  as 
and  so  their  waves  of  white  light  hit  slower  against  the  eye  than  they  should 
do  and  appeared  red,  and  that  blue  ones  were  coming  towards  ns  and  their 
waves  came  faster  and  therefore  appeared  blue  But  this,  if  you  think  for  a 
moment,  though  plausible  at  first  sight  is  sheer  nonsense,  for  there  are 
waves  of  all  lengths  in  the  spectrum,  though  those  that  are  longer  than  red 
cannot  be  seen  by  the  eye  and  only  appear  as  heat,  and  those  that  are 
shorter  than  violet  are  equally  invisible  and  only  appear  as  chemical  or 
actinic  rays,  i.e,: — rays  which  affect  the  photographer's  plate;  therefore  if 
a  star  were  going  away  the  only  effect  would  be,  so  to  speak  a  move  np,  some 
rays  at  the  red  end  would  beoome  invisible,  and  some  at  the  violet  would  be 
added  on,  and  the  spectrum  would  be  just  the  same  as  before,  evcepiy  and 
here  is  the  valuable  thing  to  notice,  except  there  were  gaps  in  it  before  ; 
those  would  be  slightly  moved  out  of  their  original  places.  For  instance  the 
D  gap  would  be  a  little  more  towards  the  green  oi  the  spectrum. 

Mr.  Huggins  when  examining  the  spectrum  of  Sirius,  and  comparing  it 
with  that  of  Hydrogen,  after  gpreat  pains,  at  last  succeeded  in  discovering  that 
the  Hydrogen  lines  were  the  least  bit  ''  jerked  "  out  of  their  proper  places, 
towards  the  red  end,  and  by  applying  this  principle  he  has  been  enabled  to 
shew  that  Sirius  is  going  away  from  us  at  the  rate  of  twenty  miles  a  second. 
Other  stars  have  since  been  examined  and  some  found  to  be  approaching  and 
others  to  be  receding ;  thus  Arcturus  is  approaching  at  the  rate  of  fif ty-five 
miles  a  second,  Betelgeux  is  going  away  at  aboufc  twenty-two  miles  per 
second. 

This  method  has  done  more  than  measure  the  proper  motions  of  the 
stars.  In  applying  it  to  solar  prominences  it  was  found  that  the  most  extra- 
ordinary and  violent  motions  of  the  Hydrogen  composing  these  could  be 
detected  by  it.  In  the  sun  spots  swift  up  and  down  rushes  of  Hydrogen  have 
been  quite  apparent,  and  solar  cyclones  have  been  seen,  in  which  the  wind 
has  been  moving  at  the  immense  rate  of  over  a  hundred  miles  a  second. 

With  that  the  celestial  teaohing  of  the  spectroscope  that  I  have  to  notice 
this  evening  is  finished,  and  it  only  remains  to  mention  Mr.  Norman  Lockyer's 
last  experiments.      He  has  lately  read  a  paper  before  the  Boyal  Society  in 


81 


whioh  he  sets  forth  a  method  for  proving  that  all  the  elements  are  rednceable 
if  not  to  one  or  two,  at  all  events  to  a  very  few,  bj  means  of  the 
speotroscope.  He  has  made  more  than  100,000  observations  and  is  still 
working  steadily  to  the  same  end.    I  am  snre  I  hope  he  will  snoceed. 

I  hare  to  express  my  hearty  thanks  to  Mr.  Bodwell  for  lending  me  the 
Scioptioon  and  slides  we  have  seen  this  evening,  aod  for  his  kindness  in 
allowing  me  to  nse  his  booVs  in  preparing  this  paper.  Also  to  Mr  Mallins 
for  the  loan  of  some  books  without  which  it  would  have  been  more  difflcnlt 
if  not  impossible  for  me  to  have  spoken  so  fully  as  I  have  done  abont 
Nebulae,  Comets  and  Meteors. 


There  were  42  persons  present ;  2  Hon.  Members  ;    18  Members ;  and 
22  Visitors. 


MEETING  HELD  MARCH  6th,  1879. 


The  following  donations,  &o.,  were  exhibited  : — 

Badge  of  the  Odd-Fellows  Society  (now  replaced  by  one  of  a  new 

pattern),  and 
Ourious  fragment  of  Ancient  Pottery,  presented  by  Mr.  Chivers. 
Large  collection  of  Fossils,  presented  by  G  White-Cooper,  Esq.,  O.M. 
Various  Coins,  presented  by  F.  E.  Corbett,  H.  A.  Hartley,  E.  Gabbett, 
A.  P.  Qlvn,  H.  P.  Highton,  M.  S.  Prichard,  C.  H.  Hooper,  B.  S. 
Mansel,  Esq. 
Gosse  on  the  Miscroscope,  presented  by  E.  S.  Paine. 
Local  Bank  Note  for  £i  Is.,  presented  by  Mr.  Perkins. 
A  stamp  album,  and  about  650  stamps,  presented  by  the  President. 
A  specimen  of  Hippocampus,  lent  by  Mr.  Hawkins. 
The   President  then  made  a  few  remarks  on  the  collection   of  coins 
belonging  to  the  Society. 

There  were  37  persons  present ;  2  Hon.  Members ;    17  Members ;   and 
18  Visitors. 


MEETING  HELD  MAROH  20th,  1879. 


The  following  exhibitions  were  made : — 
A  fasoiated  branch  of  Ash,  presented  by  Dr.  Ferg^. 
An  old  Watohi  date  1626,  lent  by  Mr.  Pope. 


The  first  eggs  of  tlie  Long.eared  Owl  (4),  of  the  Brown  Owl  (8), 

and  of  the  Rook,  exhibited  by  N.  Masterman,  Esq. 
A  set  of  Shells  from  the  Canal,  collected  bj  N.  Masterman,  Esq. 
T.  O.  Harding,  Esq.,  then  gave  a  lecture  on  a  Calonlating  Machine. 
There  were  54  persons  present ;  8  Hon.  Members  j  22  Members ;   and 
24  Visitors. 

The  meeting  fixed  for  April  8rd  was  not  held. 


PRELIMINARY  MEETING  HELD  MAT  8th,  1879. 


Meetings  were  fixed  for  Thursdays,  May  22nd,  Jnne  5th,  June  19th, 
Jnlj  Srd,  and  Jely  17th. 

General  Field-days  on  Satordays,  May  81st,  and  Jnne  28th. 

Minor  Field-days  on  other  Saturdays,  proyided  the  weather  be  fine,  and 
a  party  can  be  formed. 

There  were  1  Hon.  Member,  and  24  Members  present. 


MEETING  HELD  MAT  16th,  1879. 


G.  F.  BoDWKLL,  Esq ,  read  a  paper  on  Yolcanio  Prodacis,  illnstrated 
by  nnmeroas  specimens. 

The  following  is  an  abstract :  Yoloano  defined  as  any  orifice  in  the  earth 
from  which  are  ejected  materials  affording  either  direot  or  indirect  eyidenoe 
of  the  internal  heat  of  the  earth. 

Yolcanos  divided  into  (1)  Extinct ;  (2)  Dormant ;  (3)  Aotive ;  (4)  Mad 
Volcanoes  j  (6)  Air  Volcanoes  ;  t6)  Fumeroliy  Soffioni,  Sol/atare.  and  Mofette; 
(7)  Thermal  Springs,  including  Geysers  and  L>*ngs. 

Prodacts — Solid,  liquid,  and  gaseons.  Lavas — Similarity  of  lavas  from 
different  vents.  Bnnsen's  division  of  lavas  into  Normal  Traohytic,  and 
Normal  Pyroxenic.     Constitnents  of  lavas. 

Of  the  Elements,  12  non-metals,  and  19  metals  have  been  foond  in 
Volcanic  prodncts. 

Vesnvius  is  the  fertile  sonroe  of  Volcanic  prodacts,  bat  the  Island  of 
Volcano,  one  of  the  Lipari  group,  has  famished  some  of  the  rarest  and  most 
complex  of  Volcanic  minerals  ;  among  these  one  wbich  contains  seven  non- 
metals,  and  six  metals. 

The  principal  volcanic  minerals  were  then  disonssed  and  the  competition 
and  localities  described. 
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Earlier  in  the  weeV,  a  model  of  the  Qiant^s  Oanaeway  had  been  exhibited 
and  described ;  and  alliuiion  was  made  to  the  Basaltic  PiUars,  the  lecturer 
declaring  that  at  the  trvs  Gansewaj,  the  basalt  was  so  light  that  a  joint 
of  one  of  the  pillars  conld  be  carried  easily,  the  basalt  being  in  fact,  lighter 
than  wood.    This  statement  was  generally  discredited* 

There  were  51  persons  present :  2  Hon*  Members ;  21  Members ;  and 
28  Visitors. 


MEETING  HELD  JUNE  6th,  1879. 


A  yalnable  donation  of  6  assegais  i  fine  specimens  of  the  Horns  of  the 
Eland,  Bonte  Buck,  Spring  Buck,  Grey  Bnck,  Haarte.  Beest,  and  Blesbook  $ 
and  a  large  collection  of  Lizards,  Snakes,  Ac.,  from  A.  B.  Van  der  Byl,  Esq. 
(O.M.)  was  exhibited,  and  thanks  ordered  to  be  given  to  the  donor. 

N.  Mastibman,  Esq.,  then  read  a  paper  on  Shells. 

After  the  paper,  a  specimen  of  Egg  Tray  was  exhibited  by  the  President, 
and  H.  Bichards,  Esq.,  presented  some  shells  from  Bombay,  also 

Brick  with  Gnneiform  writing, 

Branch  from  the  Tree  of  Knowledge  of  Good  and  Evil,  and  a  plant  of 
the  "  Bose  of  Jericho."     (Hierochuniina  anastaHea), 

There  were  43  persons  present ;  5  Hon.  Members  ;  28  Members  ;  16 
Visitors* 


MEETING  HELD  JUNE  19th,  1879. 


The  following  donations  were  annonnoed : — 
Moths  from  P.  H.  Maddock. 
An  old  work  on  "  Distillation/'  by  Mr.  J.  Neate. 
Beport  of  the  Winchester  Society,  by  the  Society. 
Jonroal  of  ihe  Meteorological  Society,  by  the  Society. 
A  cheque  for  £4,  by  Mrs.  Booth. 
N.  Mabtkrman  exhibited  a  bottle  of  leeches,  pointing  out  their  pecnliar 
mode  of  progression,   and  their  singular  powers  of  abstaining  from  food,  a 
good  feed  once  a  year  being  generally  sufficient.    Also  some  Land  Shells, 
exhibiting  a  great  variety  of  colouring,  even  in  the  same  species. 

The  list  of  notices,  considering  the  state  of  the  weather,  was  very 
satisfactory,  many  species  both  of  flowers  and  insects  being  obtained  first 
by  Members  of  the  Bohool,  instead  of  Masters,  as  in  ordinary  years. 
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H.  If,  Eldir  then  read  a  paper  on  the 

JAPANESE  MiaROB, 

Ahong  the  Boantj  f arnitare  of  a  Japanese  home,  the  trareller  in  Japan  is 
invmiablj  stmok  by  the  prominence  gi^en  to  those  well-known  faronse 
mirrors  abont  which  scientific  men  hare  lately  been  interested.  Their 
appearance  alone  is  somewhat  carious,  bat  their  constant  repetition  is  stiU 
more  remarkable.  Thej  are  roand,  varying  from  three  to  twelve  iachea  in 
diameter,  and  have  a  fiat  handle,  covered  with  a  straw  or  split  cane  network. 
The  back  is  ornamented  with  figares  of  animals,  birds,  or  flowers,  or  some 
scene  in  Japanese  mythical  history,  and  there  are  generally  some  Ghinese 
characters  meaning  long-life,  happiness,  or  something  else  of  the  sort.  The 
face  is  jast  like  any  ordinary  slightly  convex  metallic  mirror,  bat  the  con- 
vexity is  so  very  slight  that  there  is  no  apparent  distortion  of  a  reflected 
image.  The  fact  that  has  lately  brought  them  so  prominently  into  notice  is 
a  pecnliar  property  possessed  by  some  two  or  three  per  cent,  of,  so  to  speak, 
reflecting  their  hacks. 

The  place  held  by  the  ordinary  mirror,  whether  it  is  magic  or  not^  in 
the  estimation  of  the  Japanese,  is  very  puzzling  at  first  sight ;  it  is  fonnd  in 
every  household,  and  one  would  have  thought  that  this  invariable  recurrence 
might  be  accounted  for  by  the  elaborate  head  dresses  of  the  Japanese  ladies. 
But  this  is  not  the  case,  for  I  am  told  that  they  are  never  used  by  ladies  to 
dress  their  hair  by,  and  moreover  in  the  Imperial  palace,  where  the  ladies  in 
simple  ancient  fashion  merely  comb  back  their  long  hair,  the  mirror  receives 
the  highest  respect.  It  is  met  with  in  the  temples,  in  the  hands  of  the  street 
conjuror,  in  pictures  of  the  infernal  regions,  and  in  the  regalia  of  the 
Japanese  sovereign.  In  fact  his  mirror  is  one  of  the  household  gods  of  the 
Japanese  i  it  is  part  of  the  Japanese  religion ;  it  is  mixed  up  with  the  divine 
right  of  kings ;  it  is  the  most  precious  of  the  possessions  of  a  Japanese 
woman ;  it  is  the  most  important  part  of  the  bride's  trousseau ;  and  the 
Japanese  look  upon  the  two  great  Divine  Palaces  at  Is6,  where  the  first  made 
mirror  is  deposited,  much  as  the  Greeks  and  Armenians  do  the  Holy 
Sepulchre,  or  the  Mahommedans  Mecca. 

The  sanctity  of  the  mirror  was  very  well  expressed  by  a  friend  of  mine 
who  has  visited  Japan,  and  who  has  helped  me  considerably  in  preparing 
thill  paper  j  when  I  was  talking  to  him  about  it  some  few  weeks  ago,  I 
remarked  that  I  supposed  the  Japanese  worshipped  his  mirror  as  one  of  his 
household  gods ;  "Oh  no,"  was  the  answer,  "they  don't  worship  it,  they 
reverence  it."  In  fact  I  may  say  the  Japanese  feels  with  regard  to  his 
mirror,  much  as  the  Ohristian  does  with  reg^ard  to  the  Cross. 

There  are  two  principal  religions  in  Japan,  Buddhism  and  Sintooiam ; 
for  the  Japanese  have  the  most  extended  notions  of  religious  toleration,  in 
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spite  of  what  I  have  often  heaitl  to  the  contrary.  Buddhism  was,  I  snpjtosei 
imported  from  Hindustan  by  way  of  China,  possibly  by  those  Chinese,  who 
aooording  to  Captain  Sherard  Osborne,  colonized  Japan  abont  800  B.C.  How- 
eyer,  whether  Buddhism  was  carried  into  Japan  by  these  immigrants  or 
not,  their  leader,  Sinfnh  or  Sinto,  was  the  founder  of  the  so  called  ancient 
religion  of  Japan,  Sintooism.  This  is  really,  if  analysed,  merely  fire  or  sua 
worship,  and  according  to  Encyclopaedia  Britannioa  is  of  Babylonian  origin, 
though  how  the.  male  deity  of  the  fire  worshipper  got  changed  into  the 
femalo  Son-goddess,  Ten-aio-da^-uin  of  the  Japanese,  it  does  not  even  hint. 

The  connection  of  the  mirror  with  this  worship  is  shewn  in  the  myth  of 
the  first  mirror,  which  tells  ns  that  Ten^siO'dai'Mm  in  a  rage  shnt  herself  np 
in  a  cave  and  refused  to  come  ont ;  the  other  inferior  gods  or  Kamif  through 
whom  only,  by  the  way,  can  the  superior  goddess  be  approached,  were  in 
despair  at  their  lady's  sulkiness,  and  the  darkness  caused  by  it,  and  tried 
all  manner  of  artifices  without  success  $  till  at  last  one  of  them,  more  in- 
genious than  the  rest,  whose  name  I  hare  been  unable  to  discover,  invented 
the  mirror.  This  observing  deity  had  not  counted  in  vain  on  female  vanity 
and  curiosity.  In  great  jealousy  at  seeing  as  she  thought  anyone  so  beautiful 
as  herself,  the  goddess  came  ont,  and  restored  light  to  the  earth.  After- 
wards in  creating  the  Japanese  Empire,  she  handed  this  mirror,  which  is 
now  among  the  Imperial  regfalia,  to  her  gprandson  with  these  words : — "  Look 
upon  this  mirror  as  my  spirit,  keep  it  in  the  same  house  and  on  the  same 
floor  with  yourself,  and  worship  it  as  if  you  were  worshipping  my  JEtotual 
presence." 

The  mirror  is  now  the  emblem  of  purity  of  soul,  for  the  Japanese  are  as 
particular  about  ceremonial  purity  and  unoleanness  as  were  the  Jews.  Con- 
tact with  a  dead  body,  eating  of  any  animal  but  a  deer,  and  many  other 
equally  trivial  matters,  render  the  Japanese  ceremonially  impure.  Even 
after  eating  the  flesh  of  a  bird  or  fish  he  is  impure  for  the  space  of  two  hours. 

So  much  for  Japanese  mirrors  in  general.  Now  to  speak  of  their  so 
called  magic  properties.  Though  the  Japanese  themselves  seem  extra- 
ordinarily ignorant  of  these,  insomuoh  that  magic  mirrors  are  never  exposed 
for  sale,  thoy  were  well  known  to  tho  Chinese  from  the  earliest  times,  and 
one  of  their  writers  described  them  as  early  as  the  Ninth  Century  of  the 
Christian  Era.  They  were  known  as  iheou-kooang-hi^,  or  mirrors  which  let 
the  light  pass  through  them,  a  name  evidently  arising  from  a  popular  error. 
The  Soman  writer  Aulus  Gellius,  who  lived  17  centuries  ago,  described 
mixrors  that  sometimes  reflected  their  backs  and  sometimes  did  not.  Herr 
Sterne  thinks  it  probable  that  the  mirrors  with  figures  of  goblins  and  imps 
on  the  baok,  which  formed  part  of  the  stock-in-trade  of  a  mediaeval  witch 
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were  of  Jftpaaeaa  maanfaotnre.     Bat  onriooely  enough  it  is  found  that 
Japanese  literatnre  makes  abBolntely  no  mention  of  them  at  alL 

Hagio  Mirrors  seem  to  be  of  two  kinds,  first  those  whioh  so  to  speak 
r^et  tlieir  haeka,  bj  whioh  I  mean  that  when  a  beam  of  light  is  refleotod  off 
them  on  to  a  screen,  an  image  of  the  back  is  seen  there,  instead  of  the  ordinarj 
round  bright  spot  that  one  wonld  expect.  Secondly,  those  whioh  when  looked 
at  straight,  or  OTen  when  light  is  reflected  off  them,  shew  no  pattern,  but 
when  looked  at  obliquely  shew  a  design,  of  fcen  a  portrait  of  a  Japanese  saint^ 
which  has  no  connection  whatsoever  with  the  pattern  on  the  back  of  the 
mirror.    Of  this  last  kind  of  mirror  there  do  not  seem  to  be  yery  many 
extant,  thongh  Japanese  literature  is  not  silent  about  them  as  about  the 
more  ordinary  form.    In  the  Shim-pen-kanakurck -eki  or  "New  Collection  of 
Writings  about  Eamaknra,"   it  is  mentioned  that  m  the  temple  Kenchoji 
in  the  ancient  capital  of  the  Shogunt  Zio-Qoon  or  Tyehoon,  the  military 
Emperor  of  Japan,  there  is  treasured  up  an  old  mirror  S^  eUns  high,  and 
three  aUns  wide,  which  when  looked  at  obliquely  shows  the  image  of  a 
Buddhist  god.     The  Kuge  Eokvjo,  an  officer  of  the  Mikado's  oourt  at  Kioto 
formerly  possessed  a  mirror  of  this  soit,  in  the  face  of  whioh  could  be  dis- 
tinguished a  portrait  of  the  famous  priest  Shinran  s7io-nin  the  founder  of  the 
Bhinshiu  religion   to  whioh  the   f^ongu*ngi  temples  at  Kioto  belong.    The 
way  in  which  this  effect  is  produced,  is  said  to  be  the  same  as  that  described 
in  the  Kokonito,  "  or  (Genealogy  of  the  Old  and  New  Physicians,"  whioh  is  as 
follows :— Take  ten  parts  of  shio   (gamboge),  one  of  funso,  and  one  of 
hosha  (borax).    Powder  these  well  and  mix  them  to  a  paste  with  some  dilute 
glue.      Then    if     any    pattern    be     drawn    on   the   face   of    a    mirror 
with   this    and    be   allowed   to    dry,    after  polishing  it,   it   will  be    seen 
on     looking    at     the    mirror    obliquely.         A    certain    Tokio    mirror 
maker  uses  the  chemical  method  of  affecting  a  mirror  surface  to  cause  the 
anomalous  appearance  in  the  reflected  image,  as  he  says,  but  when  put  to  the 
proof  it  turns  out  that  his  method  does  not  have  the  desired  effect.     He 
describes  his  process  thus  : — coat  the  surface  of  the  mirror  except  the  por« 
tion  that  it  is  desired  shall  appear  bright,  with  urushi  (Japanese  varnish) 
then  act  on  the  remaining  part  with  a  paste  composed  of  equal  parte  of 
sulphur  and  copper  sulphate,  mixed  with  shiro-umed9U  (white  plum  aoid). 
If  this  paste  after  being  allowed  to  dry  on  the  mirror,  whioh  takes  about 
two  days,  be  rubbed  off  and    the    mirror    well    polished,    the   pattern 
will   become  invisible  when  looked  at,  but  will  appear  in  the  reflection 
of  the  mirror  thrown  on  to    a   screen.      Professor   Ayrton    on   hearing 
this  ordered  him  to  make  a  mirror  after  a  pattern  of  his  own  in  this  way, 
but  the  result  proved  a  failure,  for  after  many  polishings  the  desigpi  disap- 
peared altogether  both  for  direct  vision  and  reflection. 


The  first  and  more  celebrated  kind  of  mirror,  the  one  on  which  the 
reflected  image  of  the  back  is  seen,  apparently  is  entirely  nnmentioned  in 
Japanese  literature,  either  in  respect  of  its  phenomena  or  mannfactnre. 
The  Chinese  are  not  so  silent,  Chifi'kouo  a  Chinese  writer  who  flonrished 
abont  the  eleventh  century  speaks  with  admiration  of  it  in  his  memoirs 
called  Mong-hi-pi'tan.  The  poet  Kin-ma  has  celebrated  it  in  verse,  bnt  till 
the  time  of  the  Mongol  emperors  no  one  attempted  to  explain  its  phenomena. 
Otfts«tt«Kifi^  who  lived  between  1260  and  1341  was  the  first  to  attempt  to 
throw  any  scientific  light  on  the  subject.  I  will  quote  his  words.  He  says  i-^ 
"  When  we  turn  one  of  the  mirrors  with  its  face  to  the  sun,  and  allow  it  to 
throw  a  reflection  on  a  wall  close  by,  we  see  the  ornaments  or  the  characters 
which  exist  in  relief  on  the  back  appear  clearly.  Now  the  cause  of  this 
phenomenon  arises  from  the  employment  of  two  kinds  of  copper  of  unequal 
density.  If  on  the  back  of  the  mirror  a  dragon  has  been  produced  while 
casting  it  in  the  mould,  then  an  exactly  similar  dragon  is  deeply  engraved  on 
the  face  of  the  disk.  Afterwards  the  deep  chisel  cuts  are  filled  up  with 
denser  copper,  which  is  incorporated  with  the  body  of  the  mirror,  which 
ought  to  be  of  finer  copper,  by  subjecting  the  whole  to  the  action  of  fire,  then 
the  face  is  planed  and  prepared,  and  a  thin  layer  of  lead  or  tin  spread  over  it. 
When  a  beam  of  sunlight  is  allowed  to  fall  on  a  polished  mirror  prepared  in 
this  way,  and  the  imag^  is  reflected  on  a  wall,  bright  and  dark  tints  are 
distinctly  seen,  the  former  produced  by  the  purer  copper,  and  the  latter  by 
the  parts  in  which  the  denser  copper  is  inlaid." 

If  then  this  description  has  been  translated  correctly,  Ou-Uen'Tiing  saw 
the  pattern  dark  on  a  bright  ground  instead  of  bright  on  a  darker  ground,  as  is 
seen  now  in  Japanese  mirrors. 

He  adds  further  on  that  he  has  seen  a  mirror  broken  in  pieces  and  thus 
ascertained  for  himself  the  truth  of  this  explanation.  But  as  we  shall  see 
further  on  he  was  mistaken. 

Sir  David  Brewster  in  1882,  advanced  an  explanation  of  the  phenomenon 
in  a  paper  in  the  Philosophical  }Iajazine.  He  and  Sir  Charles  Wheatstone 
were  both  under  the  impression  that  it  was  caused  by  a  trick  of  the  maker. 
Sir  David  Brevrster  says  : — "  Like  all  other  conjurors,  the  artist  has  contrived  to 
make  the  observer  deceive  himself.  The  stamped  figures  on  the  back  of  the 
mirror  are  used  for  this  purpose.  The  spectrum  in  the  luminous  area  is  not 
an  image  of  the  figures  on  the  hack.  The  figures  are  a  copy  of  the  picture 
which  the  artist  has  drawn  on  the  face  of  the  mirror  and  so  concealed  by 
polishing  that  it  is  invisible  in  ordinary  lights,  and  can  be  brought  out  only 
in  the  sun's  rays." 

Professor  Atkinson,  of  the  Tokio  Imperial  University,  seems  to  have  been 
tbtt  first  to  experimeot  carefully  on  the  snbjeot,  and  to  approaph  to  the  tni« 
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•xplanaiioiu  He  wrote  to  NaUf  in  Maj,  1877,  m  foUowa  :^**  I  hare  been 
nnable  to  find  a  Mfcisfaotorj  explanation  of  this  faot,  bit  on  oonsidering  the 
mode  of  manafaotare  I  wa«  led  to  anppose  that  the  pressare  to  whioh  the 
mirror  was  sabjeoted  dariagf  polishtng,  aad  vr hich  is  greatest  on  the  parts  in 
relief,  was  concerned  in  the  prodaotion  of  the  figores.  On  pnttiog  thin 
to  the  test  hj  rnbbing  the  baok  of  the  mirror  with  a  blnnt  pointed 
iostmment,  and  permitting  the  rays  of  the  snn  to  be  reflected  from  the 
front  snrfaoe,  a  bright  line  appeared  in  the  image  corresponding  to 
the  position  of  the  part  rnbbed.  This  experiment  is  qaito  easy  to  repeat^  a 
ioratoh  with  a  knife,  or  with  anjr  other  hard  body  is  saffloieat.  It  would 
seem  as  if  the  pressure  upon  the  baok  duriag  polishing  oansei  someohange  in 
the  reflecting  surface  corresponding  to  the  raised  parts,  whereby  the  amount 
of  light  reflected  was  greater;  or  supposing  that,  of  the  light  whioh  falls  on 
the  surface,  a  part  is  absorbed  and  the  rest  reSeoted,  tbo^o  parts  oorrespond« 
ing  to  the  raised  portions  on  the  baok  are  altered  by  the  pressare  in  such  a 
way  that  less  is  absorbed  and  therefore  a  bright  image  appears."  Howereri 
Professor  Atkinson  adds  that  this  is  not  to  be  taken  as  an  explanation  of  the 
phenomenon. 

Mr.  Prinsep,  in  the  '  Journal  of  the  Asiatic  Society  of  Bengal,'  in  18S2, 
put  forward  a  theory,  whioh  though  based  on  wrong  prinoiples  was  an 
approach  towards  the  truth.  He  was  under  the  impression  that  the  des'gn 
on  Japanese  mirrors  was  stamped,  and  thought  that  the  thinner  parts  of  the 
mirror  were  slightly  more  convex  than  the  thioker.  He  acoountod  for  this 
by  saying  that  the  stamped  part  would  be  harder  and  more  compact  than  the 
rest  and  therefore  would  be  less  worn  away  than  the  thicker  and  softer  part 
by  polishing.  But  unluckily  for  Mr.  Prinsep's  theory  Japanese  mirrors  are 
all  oast  and  nevtr  stamped. 

Some  years  ago,  an  English  brass  worker,  whose  name  I  am  sorry  to  say 
I  do  not  know,  after  seeing  some  experiments  with  a  magic  mirror  by  Professor 
Pepper  at  the  Polytechnic,  most  praiseworthily  attempted  to  solve  the 
problem.  He  too  was  under  the  impression  that  the  mirrors  were  stomped, 
and  found  that,  "  Taking  ordinary  brass  and  stamping  upon  its  surface  with 
any  suitable  die,  not  once,  but  three  times  in  succession  on  the  same  spot 
exact'y,  g^nding  down  and  polishing  between  each  act  of  stamping,  a 
molecular  difference  was  established  between  the  stamped  and  unstamped 
parts,  80  that  the  images  of  the  pattern  could  be  reflected  from  the  finally 
polished  surface,  just  as  with  the  Japanese  specula,  though  no  difference  of 
surface  could  be  detected  with  the  eye." 

At  first  sight  this  idea  of  stamping  seems  very  plausible^  for  Sir  Dayid 
Brewster  in  his  "  Letters  on  Natural  Magic,'*  describes  a  method  for  deohiper- 
ing  inscriptions  on  old  coins  that  hare  been  worn  smooth  by  use,  which 
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d»pencl«  eatireiy  on  the  moleoolar  diiferenoe  oanaed  by  Bbampiiig  between  the 
puis  Bobjeoted  to  greater  and  lees  pressare.  Bat  no  explanation  whioh 
depends  on  stamping  will  do,  becanse  casting  and  not  stampiog  is  the  method 
n9ed  in  making  the  mirrors* 

Professors  Ajrton  and  Perry,  to  whom  the  tme  explanation  of  these  magic 
phenomena  is  dne,  divide  the  possible  explanations  into  three  classes. 

1. — The  pattern  might  be  scratched  on  the  faoe  of  the  mirror  and  hidden 
by  snbseqaent  polishing.  Bat  on  oaref  nl  examination  nnder  a  miorosoope 
not  a  trace  of  each  pattern  can  be  discoyered. 

2. — ^The  molecular  oonstitntion  of  that  portion  of  the  faoe  that  oasts  the 
brighter  reflection  might  differ  from  that  of  the  metal  forming  the  rest  of  the 
mirror,  and  this  might  prod  ace  the  given  resnlts  in  three  ways* 

a.'By  cansing  the  portion  of  the  faoe  corresponding  with  the  pattern  on  the 
back  to  attract  more  morcary  and  so  become  capable  of  being  polished  more 
easily. 

b.— By  causing  it  to  be  harder  and  so  aoqnire  a  higher  polish, 
c— By  oansing  it  to  polarize  light. 

8.— The  face  of  the  mirror  might  have  intentional  or  accidental 
irregalarities  of  sarfaoe,  in  consequence  of  whioh  the  part  corresponding  with 
the  pattern  on  the  back  might  be  relatively  concave  and  so  concentrate  the 
light  or  at  any  rate  might  disperse  it  less  than  the  remainder  of  the  slightly 
oonvex  mirror. 

Professors  Ayrton  and  Perry  proved  among  their  first  experiments  that 
the  phenomenon  was  not  due  to  polarized  light,  and  found  in  the  end  that  the 
third  of  these  possible  causes  was  the  real  one. 

To  make  this  clear  I  mast  try  and  show  yoa  a  little  aboat  the  refleotion 
of  light. 

Sap  pose  you  have  a  ray  of  light  ooming  from  the  son  and  striking 
up.  ightly  on  a  piece  of  flat  poiiihed  tin  or  silver,  the  light  cannot  pass  through 
this,  and  is  turned  or  reflected  back  straight  along  the  line  it  oame^  just  in 
the  same  way  as  if  you  knock  a  billiard  ball  straight  against  the  cushion  of  a 
billiard  table  it  rebounds  or  is  reflected  back  along  the  line  you  sent  it.  If, 
however,  yon  send  the  ball  slantways  against  the  cushion  it  is  sent  back 
slantways,  oaly  slanting  in  the  opposite  direction.  In  the  same  way 
with  light,  it  your  pencil  of  light  strikes  slantingly  on  the  polished 
tin  surface  it  is  reflected  back  slantingly,  maiiiDg  the  same  angle 
with  the  surface  as  before,  but  in  the  opposite  direction.  This 
is  expressed  by  saying  that  the  angle  oj  Incidence  ie  equal  to  the  wngle  of 
B^lection,  Now  suppose  you  bend  your  piece  of  tin  slightly,  then  the  ray  of 
light  will  make  different  angles  with  the  surface  on  each  side  of  the  bend,  and 
it  will  be  fofleottd  p«rt  in  one  $Uz«otionMid  part  ia  another.    If  it  if  bent  «o 


40 


that  the  angle  opens  away  from  the  sooroe  of  light,  the  two  freeh  directions 
will  go  away  from  eaoh  other.  Now  sappose  70a  hare  a  sorfaoe  made  ap  of 
a  very  great  many  very  small  pieoes  of  metal  very  slightly  bent  indeed,  but 
so  that  the  whole  snrfaoe  of  the  refleofcor  is  raised  or  oonrez  towards  the 
source  of  light  Then  eaoh  little  piece  of  metal  will  reflect  light 
in  a  slightly  different  direction  to  the  piece  by  its  side,  and  the  whole 
reflector  will  somewhat  spread  oat  the  light  that  is  reflected  from  it  instead 
of,  as  aflat  surface  would,  sending  back  a  pencil  of  rays  equal  to  the  incident 
one,  in  section.  That  is  to  say  yon  will  have  a  piece  of  a  cone  of  rays  coming 
from  your  mirror  instead  of  a  cylinder.  But  this  will  not  be  the  only  effect. 
For  suppose  a  giren  amount  of  light  is  reflected  from  a  flat  mirror,  the 
reflection  will  be  of  a  given  brightness,  but  if  the  mirror  is  convex,  though  the 
same  amount  of  light  may  be  reflected,  it  will  be  spread  out  over  a  larger 
space,  and  will  be  less  intense  the  larger  the  space  is. 

Now  suppose  yon  have  a  convex  mirror,  but  that  in  some  parts  of  it  the 
curve  changes  and  the  surface  is  slightly  flattened  ;  then  the  light  that  falls 
on  these  flattened  parts  will  not  be  spread  out  quite  so  much  as  that  falling 
on  the  rest  of  the  mirror,  and  therefore  in  the  reflection  the  given  amount  of 
lighc  falling  on  a  small  piece  of  the  mirror  will  be  condensed  into  a  smallar 
space  by  the  flat  parts  than  the  round,  and  those  parts  will  show  up  brighter 
in  the  reflected  image,  while  just  round  them  where  the  curve  of  the  mirror 
changes  there  will  be  a  small  space  where  the  curvature  is  rather  greater 
than  usual  and  the  rays  there  will  be  more  spread  out,  so  that  there  will  be  • 
slightly  darker  space  round  the  bright,  which  will  not  be  noticed,  truly,  but 
will  help  by  contrast  in  making  the  bright  parts  look  brighter  than  they  other- 
wise  would. 

Profs.  Ayrton  and  Peny  had  some  suspicion  that  this  might  be  the  oauae 
of  the  phenomenon  seen  in  their  mirrors  and  so  they  set  themselves  to  proye 
it.  They  argued  thus : — Ordinary  rays  of  light  are  either  paralUl,  or  nearly 
so,  like  sunlight ;  or,  like  the  rays  from  a  candle,  or  the  lime  or  electric  light 
divergent ;  that  is,  as  they  go  away  from  the  light  they  separate  from  one  another. 
For  instance  if  you  fix  your  attention  on  two  rays  which  at  a  foot  from  your 
lime  light  are  an  inch  apart,  at  two  feet  they  will  be  two  inches  apart,  at  8 
feet  three  inches,  and  so  on.  But  suppose  they  could  be  made  to  be  convergent^ 
that  is  to  approach  each  other  so  that  eventually  if  nothing  is  in  the  way 
they  will  come  together  to  a  point,  and  a  mirror  put  in  the  way,  exactly  the 
reverse  phenomena  should  be  seen ;  that  is  the  parts  which  were  bright  before 
should  appear  dark  now,  ani  vice  versos  I  will  try  and  explain  how  this  is. 
Suppose  you  have  two  rays  approaching  each  other  and  falling  on  the 
Burfacj  of  an  ordinary  convex  mirror.  The  mirror,  aswith  parallel  or  diver, 
gtnt  rays,  tries  to  set  these  going  away  from  eaoh  other,  but  if  they  ax« 
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approaoliiDg  pretty  decidedly  it  simply  makes  them  approach  rather  slower 
than  before,  for  it  has  not  carvature  enoagh  to  eet  them  going  away  again. 
Now  sappose  these  two  rays  strike  on  the  flattened  part  of  the  mirror}  this 
does  not  tend  to  send  them  away  from  one  another  and  they  go  on  and  meet 
soon  after  touching  the  mirror.  The  others  do  the  same  but  do  not  meet  so 
near  the  mirror  and  are  less  molined  to  one  another*  Then,  sinoe 
those  whioh  fell  on  the  onrred  surface  did  not  approach  each  other  or  oonrerge 
so  fast  as  those  which  fell  on  the  flattened  sorfaoe,  they  will  not  diyerge  from 
one  another  so  fast  after  passing  the  point  of  meeting ;  and  it  will  happen 
that  if  yon  pnt  a  screen  between  the  mirror  and  the  points  of  meeting  of  your 
oonrergent  rays  the  ordinary  phenomenon  will  be  seen,  bat  if  yon  pat  ibheyond 
this  point  of  meeting  where  the  rays  have  become  dirergent)  the  rays  which 
fell  on  the  flattened  parts  of  the  mirror  will  be  scattered  most  and  the  result 
will  be  a  dorik  pattern  on  a  brighter  ground  instead  of  a  bright  pattern  on  adarker 
ground.  When  this  experiment  was  tried  by  oonyergiDg  the  sun's  rays  by  a  lens 
on  to  the  mirror,  the  resalt  was  as  they  expected,  the  pattern  came  out  plainly, 
dark  on  the  brighter  background.  Here  then  was  a  conyincing  proof  that 
the  phenomenon  of  a  Japanese  mirror  is  caused  by  an  inequality  of  oazrature 
in  the  surface. 

But  there  was  another  proof  that  could  be  adduced.  If  you  remember 
what  I  said  a'jout  diyergent  rays  jast  now,  and  the  way  the  bright  image  of 
the  mirror  is  formed,  you  will  see  that  if  the  soreen  be  held  yery  close  to  the 
mirror,  the  rays  that  are  reflected  from  the  curyed  parts  will  not  haye  room  to 
diyerge  sensibly  and  therefore  will  diyerge  so  little  more  than  the  rays 
reflected  from  the  flattened  parts  that  there  will  bo  no  sensible  difference  in 
the  brightness  of  the  images  of  the  curyed  or  flat  portions  of  the  surface,  and 
the  phenomenon  will  not  be  seen.  While  if  the  image  is  dae  to  some  intrinsic 
difference  of  the  reflecting  power  of  the  parts  of  the  mirror  it  will  not  be 
affected  whether  the  soreen  is  close  at  hand  or  far  off.  As  a  matter  of  fact,  if 
the  experiment  be  tried  the  bright  line  image  is  seen  totally  to  disappear 
when  the  screen  is  held  yery  close  to  the  refleotiog  surface  of  the  mirror. 

I  think  then  that  this  sets  it  beyond  a  doubt  that  the  phenomenon  is  due 
to  a  slight  difference  in  the  ouryature  of  the  various  parts  of  the  mirror,  i>0, : 
that  the  thinner  parts  of  the  mirror  are  slightly  less  convex  than  the  thicker. 
It  remains  to  show  how  this  is  brought  about.  To  do  this  we  will  see  how  the 
mirrors  are  made. 

All  Japanese  mirrors  are  oast  in  moulds,  the  pattern  is  never  given  to 
them  by  stamping.  The  quality  of  a  mirror  depends  on  the  alloys  of  which 
it  is  made  and  the  perfeotness  with  whioh  the  pattern  is  executed  on  the 
back.  The  moulds  for  casting  mirrors  in  are  made  in  two  halves,  each  half  being 
porfeotly  flat,  thoogh  as  yon  can  see  by  the  help  of  a  straight  edge  all  Japanese 
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mirron  are  more  or  less  convex.  The  material  for  making  mirror  moulds  ifl 
a  kind  of  0U7,  found  near  Tokio  and  Osaka,  mixed  with  water  and  strawash. 
This  is  made  into  two  suitable  slabs  and  a  half  liquid  mixture  of  powdered 
old  orucibles  or  a  fine  powder  called  to-no'lco  is  spread  on  Hbeim.  On  one  of 
these  then,  the  artist  outs  the  design  for  the  baok  of  his  mirror  with  a  hand 
tool,  or  semetimes  stamps  it  with  a  block  of  wood  oat  in  relief.  A  rim  of  the 
thiokness  that  the  mirror  is  to  be  is  set  round  one  half  of  the  mould,  and  the 
two  hal?es  are  put  together.  Then  the  molten  metal  is  run  in,  and  when 
oold  the  moulds  are  broken  and  the  oast  mirror  taken  out.  The  best  qnalitj 
minors  are  made  of  an  alloy  containing 

Copper  76.2  per  cent. 

Tin  82.6        „ 

lyo  Bhirome  2.2  „ 
Inferior  mirrors  hare  more  copper,  and  sometimes  ha?e  Tori  alUrome 
substituted  for  lyo  8hirome.  Shirome  is  a  name  giro  to  a  natural  sulphide 
of  lead  and  antimony  found  in  the  island  BMkoku,  The  best  is  oalled  lyo 
Shirome  because  it  comes  from  the  province  of  [yo.  Tori  Shirome  has  an 
adfluxtore  of  copper.  Lead  or  zinc  in  some  form  is  required  to  form  the 
mirror  or  else  it  would  become  too  brittle,  and  as  metallic  lead  or  sine  comes  to 
the  surface  in  casting  and  prevents  it  from  taking]  the  amalgam  well  the 
Japanese  makers  hare  substituted  Shdrome, 

Mirrors  oast  in  a  mould  in  which  the  design  has  been  made  by  hand,  ace 
called  iehi'mai'buki,  *  mould  used  onoe,'  aad  are  recorded  as  artists*  proofs. 
To  form  other ]moulds  these  mirrors  are  pressed  on  the  wet  clay,  so  as  to 
transfer  the  pattern.  But  when  mirrors  are  cast  in  such  moulds  the  design  on 
their  backs  is  not  so  dear  as  on  an  ichi-mai^huhi  mirror. 

After  casting  the  mirror  is  quite  flat,  and  eyen  if  it  were  not  it  would  be 
rendered  so  bj  the  next  process,  which  consists  in  scraping  the  surface  with  a 
hand-scraping  tool.  So  that  it  is  eridently  false  to  imagine  the  oonrexity  is 
g^ren  in  the  casting.  The  way  it  really  is  produoed  is  most  curious  I  will 
quote  Prof.  Ayrton's  description  of  the  process.  "  The  mirror  is  placed  face 
uppermost  flat  on  a  wooden  board  and  then  soraped  or  rather  soratched  with  a 
rounded  iron  rod  about  half  an  inoh  in  diameter  and  a  foot  long,  called  a 
mogtibo,  '  distorting  rod,'  so  that  a  series  of  parallel  scratches  is  produced, 
which  causes  the  face  of  the  mirror  to  become  oonyex  in  the  direction  at  right 
angles  to  the  scratches.  This  effect  is  very  clearly  seen  by  applying  a  straight 
edge  in  different  ways  to  the  face  of  an  unpolished  mirror  which  has  receired 
a  single  set  of  scratches  only.  A  series  of  scratches  is  next  made  with  the 
megebo  in  a  direction  at  right  angles  to  the  former,  a  third  set  intermediate 
between  the  two  former,  and  so  on,  the  mirror  each  time  becoming  slightly 
qylindrioal,  the  axis  of  the  cylinder  in  each  case  being  parallel  to  the  line  of 
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■oratohes,  lo  that  eyeniaall j  the  mirror  beeomes  generally  oonyez.  Some 
workmen  prefer  to  make  the  soratches  with  the  m&geho  in  the  form  of  imall 
■piralB,  others  in  the  form  of  large  spirals,  bat  the  general  prinoiple  of  the 
method  employed  with  their  mirrors  seems  to  be  always  the  same ;  the  f aoe  of 
the  mirror  is  soratohed  with  a  blunted  pieoe  of  iron,  and  beoomes  slightly 
onvez,  the  back,  therefore  becoming  oonoaye." 

After  this  operation  the  mirror  is  very  slightly  scraped  with  the  hand 
scraping  tool  to  make  the  surface  smooth  for  snbseqnent  polishing. 

Daring  the  operation  of  scratching  with  the  megeibo  the  face  of  the  mirror 
is  visibly  concave,  why  then  should  it  become  conyex  P  Apparently  it  re- 
ceives a  kind  of  '  backle  '  from  the  rod  and  springs  back  after  the  pressure  of 
the  rod  is  removed.  If  so  it  is  evident  how  it  is  that  the  parts  which  come 
out  bright  in  the  reflection  become  flatter  than  the  rest  of  the  mirror.  They 
are  the  places  where  the  bronze  is  thick  from  the  pattern  at  the  back  being 
raised ;  this  thicker  bronre  will  not  yield  so  reedily  as  the  thinner,  to  the 
megebOf  and  therefore  does  not  buckle  back  so  readily  and  is  left  somewhat  flat  or 
possibly  even  concave. 

If  the  mirror  is  very  thick  the  nse  of  the  megabo  alone  will  not  malos 
it  eonvez,  so  the  maker  cats  it  convex  with  a  knife.  During  the  pro- 
cess it  is  applied  to  a  concave  hard  clay  tpattern,  and  if  the  maker  finds  that 
he  has  out  away  too  much  in  any  part  he  rnbs  this  round  and  roand  mth  the 
megeho  until  the  bronze  by  baokUng  back  haflnegaiaed  the  necessary  degree  of 
convexity. 

Hence  we  see  the  explanation  of  that  experiment  of  Prof.  Atkinson's  that 
I  mentioned.  The  scratch  on  ihe  back  of  the  mirror  would  backle  back  and 
cause  a  convexity  on  the  back  and  therefore  a  concavity  on  the  face,  and  this 
as  I  have  shewn  would  cause  a  bright  line  in  the  image. 

After  the  use  of  the  megeho  the  mirrar  still  remains  red  and  onpolished. 
This  is  rather  an  elaborate  process.  First  a  whet  stone  called  either  lyodo, 
whet  stone  from  the  province  of  lyo,  or  Shtrote,  white  whet  stone,  is  used, 
then  after  that  another  whetstone  called  Tenshimado,  whetstone  from  the 
province  Teashim*,  or  the  powder  tO'Tto-ho  which  I  mentioned  in  connection 
with  the  mirror  moulds,  is  used.  Thirdly  a  piece  of  charcoal  is  rubbed  over 
the  face.  By  now  this  is  fairly  smooth,  but  it  generally  contains  some  few 
cavities,  these  are  filled  up  from  a  stock  of  copper  balls  that  the  maker  keeps, 
and  well  rubbed  so  as  to  hide  the  join.  These  bits  of  oopper  probably  led 
OuUeU'hi%g  into  his  mistake  in  the  18  th  century. 

When  the  face  is  qaite  smooth  an  amalgam  whioh  the  Tokio  makerSi  make 
of  eqnal  parts  of  mercury  and  tin  is  rubbed  over  the  surface  with  a  stifE  straw 
brush  or  with  the  hand.  Finally  it  is  wiped  clean  with  a  soft  kind  of  paper 
called  Mino^gamig  paper  from  the  province  Jf  ino,  which  is  supposed  to  scratch 
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and  Moths  to  ono  thoiiBand,  at  present  we  can  number  the  respectable  total 
the  sarfaoe  less  than  silk.  Leather  is  never  nsed  in  polishing,  for  it  woald  be 
considered  impious  to  pollute  so  holy  a  thing  as  a  mirror  by  touching  it  with 
the  skin  of  an  animal. 

So  we  see  that  the  mag^o  property  of  the  Japanese  mirror  is  really  dae 
more  to  an  accident  than  to  any  conjoring-trick  or  design  on  the  part  of  the 
maker,  and  owes  its  existence  to  that  property  which  thin  bronze  has  of 
buckling  back  under  a  certain  bending  stress  and  remaining  bent  after  the  stresa 
has  been  remored. 

In  conclusion  I  must  thank  Mr.  Bodwell,  for  the  kind  aid  he  always  so 
readily  gives  me,  both  by  his  adWce  and  by  allowing  me  to  use  his  books,  and 
Lewder  for  the  valuable  information  he  has  given  me  about  some  custonas  of 
the  Japanese. 

Illustrated  by  two  speoimensi  one  lent  by  the  President^  the  other  by 
0.  V.  Bodwell,  Esq. 

There  were  71  perMUS  present;  6  Hon.  Members;  28  Members;  88 
Visitors. 


MEETnra  held  JUNE  26th,  1879. 


This  was  an  extra  meeting,  when  N.  Mandebs,  Esq.,  read  a  yexy 
interesting  paper  on  the 

ENTOMOLOGY  OF  MARLBOROUGH. 

As  our  list  of  insects  (Lepidoptera)  is  now  fairly  as  full  as  we  can  hope  to 
make  it ;  and  as  this  is  probably  the  last  time  I  shall  be  connected  with  it  to 
any  great  extent,  I  thought  it  would  not  be  amiss  to  write  a  few  notes  on  the 
most  interesting  insects  in  the  list  as  well  as  a  few  remarks  on  the  locality 
generally.  The  Lepidoptera  of  the  Forest  and  of  the  Yale  of  the  Kennett  aa  far 
as  Ohilton,  including  the  large  woods  on  either  side,  are  fairly  well  known : 
the  country  North  of  Marlborough,  being  a  stretch  of  barren  down,  is  not 
worth  the  trouble  of  much  search,  though  for  the  arohsDologist  it  is  rich  in. 
ancient  graves  and  monuments ;  what  is  known  of  Stype  and  Bedwyn 
promise  many  novelties  thence,  but  as  they  are  at  some  distance  from 
Marlborough  a  systematic  inyestigation  of  them  is  at  present  impossible. 

The  locality  best  suited  for  an  entomologist  on  account  of  the  number 
and  rariety  of  its  insects  is  undoubtedly  Babley  Copse,  this  is  on  account  of 
its  varied  vegetation  and  thick  undergrowth ;  the  worst  locality,  contrary  to 
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general  expecfcation,  is  fche  Forest,  there  are  fewer  inseotB  to  be  fonnd  there 
than  in  any  wood  I  know ;  thongh  perhaps  in  horse-flies  it  can  more  than 
hold  its  own  with  other  woods,  bnt  thej  aro  game  not  nsnally  hunted  for  hj 
colleotors  ;  a  few  insects  are  peculiar  to  it,  as  Letteania  ture*,  Demas  eoryli, 
Eupitheciairriguckta,  bnt  on  the  whole  it  is  disappointing.  The  West  Woods 
occnpy  a  large  extent  of  oonntrj,  and  are  an  excellent  hunting  ground. 
During  the  sunny  days  of  March,  Brephos  notha  flies  wildly  amongst  the 
birch  trees,  and  requires  a  good  pair  of  legs  to  catch  it ;  at  the  same  season 
of  the  year  Tortricodes  hyemana  flies  merrily  about  the  oak  scrub  ;  and 
later  on,  in  July,  the  beautiful  Phorodesma  hajulofria  comes  to  light,  and 
Cymatophcra  or  and  many  others  to  sugar;  amongst  the.heath  Lasiocampa 
ruhi  has  been  found,  but  is  now  apparently  extinct,  whilst  the  smaller 
Fritillariea  and  commoner  moths  abound  everywhere ;  this  wood  has  also 
insects  peculiar  to  it,  namely,  Scotosia  undulata  (the  only  one  ever  caught 
near  Marlborough) ;  Oymatophora  or  and  Kpwida  ViminalU.  Perhaps  when  the 
other  woods  are  still  more  fully  searched,  this  may  be  found  not  to  be  the 
case,  but  at  present  we  must  take  the  facts  as  they  stand.  The  small 
remnant  of  Manton  Copse,  lying  between  the  West  Woods  and  the  Forest, 
is  the  only  locality  for  the  rare  and  beautiful  Gymatophora  ridens,  which 
may  be  obtained  as  larvsB  in  June  on  the  oaks ;  and  on  the  oak  trunks  the 
cases  of  Psychs  rohorieoUlla, 

Turning  our  attention  to  the  other  side  of  the  country ;  Bedwyn  is 
undoubtedly  an  excellent  locality,  but  as  I  have  said,  has  not  been  much 
investigated ;  however,  it  has  had  the  honour  of  presenting  us  with  one  insect, 
Tox9campa  paHinum,  which  has  been  found  nowhere  else  near  Marlborough, 
and  also  the  Qlanvill  and  lAkenesH  Friiillaries,  but  these  are  now  extinct. 
Stype,  situated  on  very  high  ground,  yet  swampy,  and  covered  with  oak 
trees,  is  the  domain  of  the  Purple  Emperor,  White  Admirals  too,  make  this 
one  of  the  most  enticing  places  for  butterfly  hunters,  besides  the  beauty  of 
the  spot  itself  makes  it  a  most  desirable  place  for  lovers  of  the  beautiful.  So 
much  for  the  localities. 

As  regards  the  insects  themselves,  some,  it  is  well  known,  are 
extremely  local,  and  others  are  common  everywhere ;  some  only  in- 
habit woods,  others  again  only  inhabit  pasture  lands  and  down,  but  this 
is  common  to  all  localities.  A  few  facts  perhaps  worthy  of  notice  I  have  observed 
during  my  brief  experience  :  one  is,  the  total  extinction  of  some  species  and 
the  comparative  commonness  of  others  at  one  time  unknown.  I  refer  to  the 
disappearance  of  the  Greasy  Fritillary  (Mtliiceck  artemis)  and  the  Wood  White 
(Levkcophasia  sinapis)  and  the  oocurronco  of  the  White  Admiral  {lAm^nUiB 
BlhiHa)f  Thecla  W.  album,  and  Arge  galatliea.  If.  artemis  was  certainly  common 
in  the  West  Woods,  at  Chisledon,  and  near  the  Forest;  and  L,  sinapis  in 
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Bablej  Copse.  I  oan  incL  no  date  of  the  oconireiioe  of  tke  former  in  tiiA 
Natural  Hiitorj  reports,  or  otherwise  later  than  Midsammer,  1868,  and  £• 
Bxnapia  seems  to  have  become  extinct  abont  the  same  time. 

The  first  note  we  have  of  the  oocorrence  of  LimenUis  BihUla  is  in  Mid- 
sammer,  1868,  at  Bamsborj,  and  of  Theela  W.  album  in  1873,  found 
commonly  at  Littlecote,  and  one,  eridentlj  a  straggler,  in  the  Fir  Ayeaxia, 
Sayemake  Forest.  In  1874,  all  three  species  were  foond  oommonlj  at 
Stjpe,  from  thence  thej  are  apparently  spreading  their  range  westwards ; 
Lymenitis  8xhilla  was  captured  last  year  at  the  Buins,  A»  galathea  near  the 
Hospital,  Theela  TT.  album  on  the  Forest  hill,  and  this  year  on  the  railway 
line  west  of  the  town.  I  do  not  wish  to  strain  the  point  too  far,  bat  it  ia 
interesting  that  while  some  insects  for  no  apparent  reaaon  have  become  ex- 
tinct, others,  before  unknown,  are  gradually  occupying  the  localities  formerly 
occupied  by  them.  It  will  be  interesting  to  obserre  whether  these  three 
insects  will  gradually  spread  onwards  towards  the  West  Woods.  Another 
thing  worthy  of  notice  is  that  though  Marlborough  has  a  vast  insect  faana» 
anything  like  an  abundance  of  one  species  is  not  known  here:  thia  is,  I 
belieye,  on  account  of  the  enormous  multitude  of  different  kinds  that  have 
to  struggle  for  existence,  often  in  a  limited  space,  so  that  there  is  no  rooni 
for  many  of  one  species ;  the  number  of  species  decreasing  the  number  of 
specimens. 

Turning  then  to  the  last  complete  list,  1877, — the  butterflies  are  well 
represented  by  fifty  species  which  is  a  large  number  for  one  locality.  The 
Bphingina  and  Bomhycina  contain  seyersJ  interesting  rarities,  as  Deilephila 
Uvomica,  OhoBrocampa  celerio,  Btauroptu  fagi,  and  Lnoeampa  dietoBoides,  pro* 
bably  several  more  species  will  be  added  to  the  Bomhycina.  The  Noetuina 
would  no  doubt  be  still  further  increased  by  careful  sugaring.  Some  at* 
tempt  at  it  has  been  done  during  the  last  season,  and  half-a-dosen  species 
new  to  the  list  was  the  result. 

By  means  of  light  also  many  g^d  insects  have  been  taken  $  to  those 
unablo  to  go  out  during  the  night,  it  will  be  found  well  worth  their  while  to 
yisit  the  gas  lamps  in  the  morning  just  before  sunrise :  by  going  thus 
regularly,  many  rare  insects  have  been  taken  in  Marlborough,  perhaps  the 
best  moth  I  ever  took  {Ca^nptogrammajluviciia)  was  in  this  way.  Within 
the  last  few  years  the  idea  has  occurred  to  entomologists  to  take  the  light  to 
the  'moths,  t.«.,  into  the  woods  ;  the  apparatus  is  simply  a  glass  case  with 
perforated  zinc  top  made  to  hold  three  paraffin  lamps,  this  is  hoisted  on  four 
poles,  one  at  each  corner,  and  the  thing  is  complete,  it  certainly  has  the 
disadvantage  of  keeping  one  out  late  at  night  as  moths  do  not  come  to  light 
in  any  abundance  till  eleven  o'clock,  and  then  keep  coming  in  varying 
numbers  until  day-break.      One  speoies,  MydoU  eirrig&rellaf  new  to  Britain, 
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wft8  taken  bj  means  of  "  light^  at  Ramsbnrj ;  the  great  nnoertainty  of 
"  light "  is  shown  in  the  fact  that  three  specimens  of  the  above  were  taken 
in  one  night  and  though  it  was  sjstematicallj  *^  lighted  "  for  during  the 
remainder  of  that  year  and  the  whole  of  the  next,  no  other  specimen  was 
taken  and  the  insect  has  not  been  seen  in  Britain  since.  The  list  of 
Qeomeirida  is  as  complete  as  we  can  hope  to  make  it,  exception  might 
perhaps  be  made  to  the  genns  Eupithecia  which  may  be  increased  by  breed- 
ing. We  are  indebted  almost  entirely  to  E.  Meyrick,  Esq.,  for  the  excellent 
list  of  Micros ;  it  contains,  besides  one  new  to  Britain,  others  of  extreme 
rarity ;  the  list  of  Mieroa  was  only  started  in  1872,  and  it  is  in  them  that  new 
species  are  likely  to  oconr,  thongh  nnfortnnately  it  is  hard  to  find  anyone 
who  takes  an  interest  in  them.  Collecting  Micros  is  extremely  simple,  nothing 
bnt  the  beating  stick  and  the  nsnal  net  and  pill  boxes,  or  better  still,  glass 
topped  boxes,  being  required  i  they  certainly  require  close  search  as  many  are 
very  local,  swarming  on  one  bush  and  on  another  close  by  not  one  will  be 
found ;  some  have  their  ewn  especial  favourite  plant  or  flower,  usually  the 
food  plant,  amongst  which  they  may  generally  be  found,  as  the  scarce 
ArgyroUpia  cnicdna  amongst  thistles  at  Babley,  and  Anesychia  decemguttella 
amongst  the  Lithospermum,  Others  are  unfortunately  only  too  common  every- 
where, the  IwrvcB  of  Tortrix  viridcma  frequently  strip  the  oaks  of  their 
foliage,  and  a  few  years  ago  all  the  larch  forests  in  the  Upper  Engadine  were 
entirely  stripped  of  their  leaves  on  account  of  the  myriads  of  the  larvcs  of  a 
Tortrix  which  infested  them.  It  was  feared  that  the  trees  would  be  destroyed 
on  account  of  their  depredations,  but  fortunately  the  larva  died  from  their 
food  failing,  so  that  the  next  year  scarcely  a  moth  was  to  be  seen.  It  will 
be  seen  from  this  that  though  so  small,  the  Micros  play  an  important  part  in 
the  economy  of  nature  and  should  by  no  means  be  neglected  because  they 
are  of  small  size. 

A  few  more  comments  than  ordinary  are  required  on  the  list  of  insects 
observed  this  year;  a  very  cold  winter  was  followed  by  as  wet  a  spring  and 
summer  as  perhaps  many  of  us  can  remember,  and  though  this  delayed  the 
appearance  of  most  insects,  yet  one,  MiseUa  owyacanthcBf  was  captured  in 
June,  its  ordinary  month  being  September  t  Several  rarities  have  been  taken 
more  commonly  than  for  some  time  past ;  it  has  been  frequently  noticed  that 
rare  insects  have  been  found  more  abundantly  in  wet  seasons  than  in  dry, 
and  it  has  been  suggested  that  on  account  of  the  paucity  of  insects 
entomologists  have  had  to  look  more  diligently  for  them.  In  our  own  case 
I  would  suggest  that  it  is  because  members  of  the  Society  have  been  much 
more  energetic  than  for  some  years  past.  New  species  have  been  taken  this  year 
by  members  of  the  Oollege,  a  feat  not  accomplished  by  them  for  four  years* 
It  is  to  be  hoped  that  they  will  suooeed  in  raising  the  number  of  Butterflies 
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oi  nine  hnndred  and  twenty  Bpeoies.     Nearly  all  of  these  maj  be  aeen   in 
either  £.  Meyriok's  or  my  own  cabinets. 


It  was  followed  by  a  very  lively  discussion. 

There  were  72  persons  present;  2   Hon.  Members;   22  Members;  48 
Visitors. 


MEETING  HELD  JULY  3sd,  1879. 


The  President  announced  that  Miss  Preston  had  offered  a  prize  for  the 
best  paper  read  by  a  Member  of  the  School  below  the  Ylth,  at  a  meeting 
of  the  Society.  It  was  hoped  that  this  would  induce  members  to  try  and  do 
something  more  to  make  the  meetings  interesting. 

He  also  exhibited  a  set  of  coins  found  near  Newcastle  in  a  well  of  the 
Temple  of  the  Goddess  Coventina,  with  a  book  containing  a  full  description 
of  the  Temple  and  objects  found  there,  presented  by  John  Clayton,  Esq. 

H.  BiCHABDSOir,  Esq ,  gave  a  most  interesting  account  of  his  visit  to  the 
Persian  Gulf. 

There  were  71  persons  present ;  1  Hon.  Member ;  21  Members  j  and 
4B  Visitors. 


MEETING  HELD  JULY  17th,  1879. 


The  President  placed  in  the  Library  a  work  by  the  Bey.  G.  Henalow, 
giving  the  details  of  the  types  of  all  tbe  British  Orders  of  Plants,  and 
lithographed  by  himself. 

Also,  a  bank  note  of  the  Southern  States  of  Amerioa>  and  a  token, 
presented  by  Mr.  J.  Velvin. 

N.  Manders,  Esq.,  exhibited  a  box  of  moths  captured  by  himself  this 
season. 

The  President  gave  a  short  lecture  on  the  Arm. 

There  was  then  an  election  of  the  Bey.  J.  P.  Way  to  fill  the  place 
on  the  committee,  by  the  departure  of  T.  O.  Harding,  Esq.,  and  of  H.  M. 
Elder,  in  the  place  of  W.  H.  Ghappel. 

There  were  89  persons  present ;  8  Hon.  Members ;  16  Members ;  and 
20  Yuiton. 
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CHRISTMAS  TERM,  1879. 


PRELIMINARY  MEETING  HELD  SEPTEMBER  25th,  1879. 


MeetingB  were  fixed  for  Thnnday,  Oot.  9th,  28rd  i  Koy.  6th,  20th,  and 
December  4th. 

The  following  donations  were  announced  :— 

Eeports  of  the  United  States  Geological  Borrej,  by  the  United 

States  Goyemment. 
Proceedings  of  the  New  Zealand  Institate,  hy  the  Institute. 
A  collection  of  Ohalk  Fossils,  bj  Bev.  O.  A.  Elton. 
There  were  15  persons  present,  1  hon.  member  and  14  members. 


MEETING  HELD  OCTOBER  9th,  1879. 


H*  M*  Eldir  read  the  following  paper  on 

THE  UTILIZATION  OP  WATER  POWER. 


Facts  are  stubborn  things ;  and  all  statistics  on  the  subject  at  present  point 
to  the  fact  that  after  a  certain  period,  perhaps  not  very  long,  our  coal 
supplies  will  fail  if  the  present  wasteful  abuse  of  them  continues,  Mr. 
Proctor  has  £^yen  some  undeniable  figures  shewing  this ;  and  in  fact  it  is 
not  a  difficolt  matter  to  get  statistics  proving  that  our  coal  supplies  will 
come  to  an  untimely  end  within  the  next  two  hundred  years;  some 
calculators  eyon  placing  the  limit  as  near  as  1960,  i,e.,  eighty  years  hence. 
This  would  be  a  most  disastrous  thing  for  England  as  our  whole,  or  almost 
our  wholoi  national  prosperty  depends  on  our  coal  fields,  since  they  give 
such  facility  in  working  iron,  and  afford  steam  power  for  other  purposes. 
Every  patriotic  Briton  therefore  should  at  least  take  a  great  interest  in 
this  question  of  our  coal  supply,  and  the  means  by  which  it  may  be  eked  out 
for  a  much  longer  period  than  the  two  hundred  years. 

The  thing  needed  is  either  heat  or  motion,  for  modem  science  is  perfectly 
capable,  if  given  one  of  these,  by  the  intervention  of  certain  agents  to 
convert  it  into  the  other.      For  instance,  given  heat,  then  a  steam  engine 
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may  convert  this  into  motion  |  or,  given  motion,  this  maj  beoome  heat  by 
friction,  or  more  conyenientlj  bj  electricity.  The  savage  who  lights  liis 
fire  bj  mbbing  together  two  sticks  shows  this.  At  the  present  time  we 
have  a  limited  sapply  of  heat  in  a  most  convenient  form  in  coal,  which,  -we 
are  using  as  if  unlimited;  we  also  have  a  practically  nnlimited  gnpply  of 
motion  in  'the  flow  of  rivers  or  tides,  or  the  winds,  which  we  scarcely  use 
at  all.  My  object  now  is  to  try  and  shew  yon  how  this  supply  may  be 
economically  ntilised,  and  how  a  few  men  who  see  somewhat  farther  than 
others,  are  taking  advantsge  of  what  natore  has  placed  ready  to  their  hand. 
I  owe  it  to  the  kindness  of  Captain  Aylmer,  the  owner  of  some  large 
hydraulic  works  on  the  Bhone  at  Bellegarde,  that  I  can  exhibit  this  evening 
plans  and  photographs  of  these  works,  and  so  illustrate  what  I  want  to  say. 

The  Bhone  is  a  very  fast  river  indeed  and  well  adapted  for  moving 
machinery.  By  (Geneva  you  constantly  see  the  very  simplest  form  of 
instrument  for  taking  power  from  water,  i.e.,  an  ordinary  paddle  wheel, 
like  that  of  a  steamer,  let  down  into  the  water  so  that  the  water  flowing 
against  the  paddles  turns  the  wheel  round.  This  is  obviously  a  most  waste- 
ful form  of  machine  and  uses  but  a  very  small  part  of  the  power  that  ia  to 
be  got  out  of  the  water.  An  undershot  loheet,  whioh  is  the  same  type,  is  tmr 
better.  In  this  the  paddles  play  in  a  sort  of  box  canal  so  that  all  the  water 
that  passes  must  act  upon  them.  By  it  fifty  to  sixty  per  cent,  of  the  power 
is  utilized.  Another  and  perhaps  better  known  type  of  wheel  is  the  over- 
ehot  vfheel,  whioh  has  no  paddles  but  is  surrounded  with  buckets  which 
catch  water  that  is  conducted  to  them  at  the  top,  the  full' buckets  out- weigh 
the  empty  ones  on  the  opposite  side  of  the  wheel,  and  cause  it  to  go  round. 
These  wheels  utilise  perhaps  seventy-five  per  oent.  of  the  power  which  the 
moving  water  is  competent  to  supply,  or  work  that  it  can  perform. 

The  expression  that  I  have  just  made  use  of  makes  it  necessary  to  say  a 
few  words  about  the  Oonaervation  of  Energy,  as  it  is  called.  You  cannot  go 
into  a  shop  and  buy  a  number  of  things  without  paying  their  value  or 
perhaps  rather  more  than  their  value  for  them,  of  course  supposing  you  are 
honest,  which  nature  always  is ;  nor  can  you  get  a  certain  amount  of  work 
done  without  expending  its  equivalent  of  powor  or  rather  more,  to  allow  for 
loss  by  friction  on  transmission.  The  power  acquired  may  be  very  different  to 
that  expended,  just  as  a  pennyworth  of  sweets  is  very  different  to  the  penny 
you  g^ve  for  them ;  but  still  each  is  the  acknowledged  equivalent  of  the 
other.  The  force  of  gravity  is  the  conveniently  constant  standard  to  wbich 
we  refer  all  others,  and  it  is  done  in  this  way.  The  raising  of  one  pound 
through  one  foot  is  called  the  unit  of  toorh.  So  that  to  raise  two  pounds 
through  one  foot  or  one  pound  through  two  feet  is  two  units  of  work,  or  to 
raise  half  a  pound  two  feet  is  one  unit  of  work.    It  has  been  estimatdd, 
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probably  wrongly,  but  that  does  not  matter,  that  a  horse  can  perform  33,000 
nnits  of  work  per  minute,  i.e.,  raise  38,000  lbs.  one  foot  in  one  minute,  and 
so  a  power  that  can  efEeot  this  is  called  a  horse  power. 

Now  yon  will  be  able  to  see  how  water  can  perform  work.  If  a  body 
falls  it  can  do  work  in  falling,  and  obyionsly  the  amount  of  work  is  dependent 
on  the  weight  of  the  body  and  the  distance  it  falls  through,  thus  one  pound 
falling  through  one  foot,  not  considering  friction  or  other  loss,  could  raise 
a  pound  through  one  foot,  or  a  pound  of  water  falling  one  foot,  if  made  to  do 
work  would  do  one  unit  of  work,  and  A  pounds  falling  through  B  feet  would 
do  Ay^  B  units  of  work.  One  word  more  on  this  subject.  Suppose  you 
had  a  column  of  water,  say  seventy  feet  high,  and  of  such  thickness  that 
one  pound  of  water  occupied  one  foot  in  the  column.  Now  suppose  you 
drew  away  from  the  bottom  of  this  one  pound  of  water  ;  every  pound  in 
the  column  would  fall  through  one  foot ;  that  is,  seventy  pounds  would  fall 
through  one  foot ;  and  if  the  pound  that  was  drawn  off  were  made  to  do 
work  it  would  do  the  work  due  to  the  fall  of  seventy  pounds  through  one 
foot,  or  seventy  units  of  work  ;  that  is,  the  amount  of  the  work  it  would 
have  performed  in  falling  from  the  top  to  the  bottom  of  the  column.  This* 
of  course,  is  true  of  a  column  of  any  thickness. 

Water  wheels  are  by  no  means  the  only  method  of  transforming  the 
energy  of  falling  water  into  energy  that  msy  be  readily  applied.  Where  a 
very  great  fall  can  be  utilized  a  machine  of  the  steam  engine  type  is  con- 
veniently used,  1 0. :  a  piston  working  backwards  and  forwards  in  a  cylinder 
and  controlled  by  a  D-valve  or  oscillating  cylinder.  The  details  of  thiB, 
anyone  who  understands  a  steam  engine  can  supply  for  himself,  by  introduc- 
ing water  in  place  of  steam,  and  remembering  that  it  is  not  compressible 
like  steam.  But  by  far  the  most  convenient  and  economical  plan  for  render- 
ing the  energy  applicable  is  by  the  intervention  of  a  turbine,  the  method  of 
aotion  of  which  I  will  try  to  explain-  You  all  know  the  way  that  a  screw 
propeller  for  a  steamer  acts ;  the  same  type  of  action  is  taken  advantage  of 
in  a  turbine.  Imagine  that  you  have  two  boards,  one  sliding  on  the  other } 
and  that  the  upper  one  is  fixed,  but  the  lower  one  free  to  slide,  now  let  a 
hole  be  bored  in  the  upper  board  slanting  from  left  to  right,  and  one  in  the 
lower  one  from  right  to  left,  and  let  these  be  placed  opposite  to  one  another, 
it  is  obvious  that  if  water  bd  forced  through  the  upper  hole,  it  will  tend  to 
push  the  lower  board  from  loft  to  right.  If  the  boards  be  circular  and  the 
holes  follow  each  other  all  the  way  round,  the  lower  disc  will  revolve 
continuously  in  the  opposito  direction  to  the  hands  of  a  watch.  This  is  the 
principle  on  which  a  turbine  acts,  but  of  course  modified  a  good  deal  in  practice. 

The  ordinary  form  of  turbine  consists  of  two  wheels,  one  revolving  inside 
the  other,  tiie  inner  wheel  has  for  its  upper  surface  an  iron  plate,  fixed  to 


the  rerolTing  spindle  or  shaft  that  commnnioates  the  motion  oatside  the 
turbine  case,  to  this  are  bolted  pieces  of  iron  plate,  forming  carved  canals  to  the 
centre  $  these  canals  are  curved  from  left  to  right,  and  the  plates  forming 
them  are  bolted  to  a  ring  of  plate  iron  at  the  bottom,  thas  leaving  an 
apertnre  for  the  escape  of  water  that  passes  through  the  canals.  The 
external  wheel  is  just  the  reverse  of  the  internal  one,  at  the  bottom,  level 
with  the  bottom  ring*plate  of  the  internal  wheel,  is  a  ring-plate  of  iron,  and 
bolted  to  this  are  curved  plates  forming  canals  curved  from  right  to  left ;  at 
the  top  is  a  narrow  ring-plate,  level  with  the  top  plate  of  the  internal  wheel, 
and  leaving  an  annular  opening  on  the  outside  for  the  admission  of  water 
to  the  wheels  ;  the  whole  is  enclosed  in  a  case  of  iron.  Water  enters  this  case 
above  and  comes  in  through  the  opening  in  the  top  of  the  outer  wheel  at  some 
considerable  pressure,  passes  through  the  canals,  and  in  passing  from  the 
outer  to  the  inner  wheel,makes  this  inner  wheel  revolve,  and  then  escapes  at  the 
bottom.  The  force  of  revolution  of  course  depends  on  the  amount  of  water  and 
the  depth  of  fall.  There  is  however  a  serious  objection  to  this  form  of  turbine 
which  does  not  exist  in  the  second  form  that  I  have  to  mention  j  i.e. :  in 
entering  the  outer  wheel  of  the  turbine,  the  motion  of  the  water  is  changed 
from  a  vertical  to  a  horizontal  one ;  and  this  always  causes  a  loss  of  force  bj 
waste. 

The  second  form  of  turbine  is  the  kind  used  at  Bellegarde  works,  to 
which  I  shall  presently  draw  attention.  It  is  far  more  like  our  first  illustra- 
tion than  the  form  I  have  just  mentioned.  It  consists  of  two  thick  solid 
plates  of  iron  one  placed  above  the  other ;  the  upper  one  is  fixed,  which 
prevents  friction  against  the  descending  water;  in  the  centre  is  a  hole 
through  which  the  shaft  descends  to  the  lower  plate,  and  below  that  rests  in 
bearing^.  In  the  upper  plate  are  bored  rectangular  canals  curved  from 
left  to  rights  and  in  the  lower  are  corresponding  canals  curved  from  right  to 
left.  The  water  entering  from  above  acts  in  the  same  manner  as  the  air  in 
Helmholtz'  Siren,  which  many  of  you  must  have  heard  of  this  term  in 
connection  with  sound,  and  by  its  powerful  reaction  forces  round  the  lower 
wheel  in  a  direction  opposite  to  that  of  the  hands  of  a  watch. 

At  the  little  town  of  Bellegarde  in  the  south  of  France,  a  small  stream 
called  the  Yalserine  joins  the  Bhone,  which  even  there  is  a  river  of  no  small 
size  ;  at  the  junction  of  these  two  rivers  is  placed  a  house  which  holds  six 
large  turbines  moved  by  the  water  of  the  Rhone.  The  Ehone  here  flows 
through  a  deep  ravine,  hollowed  out  by  the  ceaseless  wear  of  the  water,  it  is 
said  for  seventy-five  thousand  years.  About  six  hundred  yards  above  the 
turbine  house  the  Bhone  is  over  hundred  yards  wide,  and  suddenly  oontraots 
to  about  six  or  eight  yards  and  then  disappears,  at  least  in  dry  seasons, 
altogether  into  the  ground,  coming  up  again  a  hundred  yards  lower  down, 
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the  total  fall  of  the  river  in  the  six  hundred  yards  being  in  ronnd  numbers 
forty  feet  (13  m.)  To  take  advantage  of  this  fall  a  tunnel  was  bored  through 
the  rook  about  twenty- Bevon  feet  wide  at  the  bottom  and  twenty  feet  high, 
from  the  place  whore  the  river  is  wide,  to  the  turbine  house  at  the  junction 
of  the  Rhone  and  Yalserine,  where  it  opens  into  a  large  reservoir.  At  the 
top  of  this  tunnel  are  flood-gates  to  manage  the  quantity  of  water  and  a  wall 
a  hundred  and  thirty  yards  long,  out  into  the  river  to  direct  the  flow  of  water 
to  the  mouth  of  the  tunnel.  The  water  then  from  the  higher  portion  of  the 
river  comes  down  to  the  turbines  where  it  performs  the  necessary  work  and 
then  falls  into  the  river  at  a  lower  level 

The  strength  of  each  turbine  when  in  full  work  is  630  horse  power,  i.0,  i 
each  turbine  is  capable  of  raising  20,790,000  pounds  through  one  foot  per 
minute,  but  it  only  uses  80  per  cent  of  the  power  of  the  water  which  passes 
through  it,  i.e.,  since  the  water  has  a  fall  of  40  feet  about  649,700  pounds  of 
water  must  pass  through  each  turbine  per  minute,  or  since  there  are  six 
turbines  8,898,200  pounds  of  water  must  be  used  per  minute ;  but  a  cubic 
foot  of  water  weighs  62  pounds,  therefore  62,870  cubic  feet  of  water  must  be 
used  per  minute  It  is  said  though  that  the  tunnel  passes  enough  water  to 
work  20  turbines ;  therefore  209,850  cubic  feet  of  water  must  pass  per 
minute,  or  enough  to  raise  the  eighty  ton  gun  to  the  top  of  the  highest 
mountain  in  the  world  in  about  ten  minutes,  and  this  be  it  remembered 
is  only  a  very  small  portion  of  the  water  that  might  be  used. 

The  power  given  by  these  machines  is  hired  by  manufacturers  at  £7  per 
horse  power  per  year  to  work  their  machinery. 

Small  supplementary  turbines  are  used  to  shut  the  sluice-gates  that 
admit  the  water  to  the  large  turbines,  which  can  be  stopped  in  two  minutes 
or  even  less. 

The  motion  is  transmitted  by  means  of  cables  to  factories  requiring  it 
thus :  —The  upriofht  shaft  coming  from  the  lower  wheel  of  the  turbine  has  a 
large  cogged  wheel  on  the  top,  this  communicates  motion  to  an  axle  on  which 
are  two  large  grooved  fly-wheels,  over  these  are  cables  which  go  up  to  the  top 
of  the  cliff  over-hanging  the  turbine  house,  rising  81  feet  in  a  distance  of 
about  60  yards,  where  is  a  pillar  to  support  it;  in  this  the  upper  rope  of  the 
cable  passes  over  a  small  wheel  at  the  top  9  feet  in  diameter,  while  the  lower 
returning  rope  passes  over  a  lower  wheel  18  feet  in  diameter.  From  this 
pillar  the  cable  goes  on  over  a  space  of  140  yards  to  the  next  pillar,  where 
it  passes  over  one  groove  in  a  doubled  grooved  wheel,  over  the  other  groove 
another  cable  passes  which  stretches  on  a  distance  of  about  140  yards  again 
to  another  pillar  and  wheel  of  the  same  sort,  and  so  on  over  3  more  pillars, 
and  twice  across  the  Bhone  again,  a  distance  in  all  from  the  turbines  of 
nearly  1000  yards  (988  yds.)   to  some  phosphate  works,     This  method  of 
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tranimittiog  motion  is  bo  good  that  ia  thia  immenfie  dtttttnce  and  orer  six 
pillars,  only  about  5  per  cent,  of  the  power  is  lost,  i.e. :  if  at  the  turbines  it 
is  630  H.p  ,  at  the  mill  it  is  6G0  h.p. 

Oyer  and  above  the  interest  attaching  to  the  works,  Bellegarde  is  well 
worth  a  yisit  from  the  beauty  of  its  surroundings,  as  you  will  be  able  I  hope 
to  see  from  these  photographs  after vrards,  when  jou  can  look  closely  at 
them,    Pitt  is  said  to  have  oalled  the  rapids  here  a  second  Niagara. 

Now  if  10,000  horse- power  can  be  taken  from  the  Shone  in  this  way  in 
France,  why  cannot  our  rivers  be  used  in  the  same  manner  to  the  permanent 
benefit  of  our  commercial  prosperity  and  the  saving  of  our  coal  I  What  if 
we  have  no  rushing  rivers  like  the  Bhone  P  We  are  not  destitute  of  water 
power  even  in  our  rivers,  and  we  have  an  almost  infinite  source  of  power  in 
the  rise  and  fall  of  the  tides  all  round  our  coast.  Some  day  no  doubt  this 
reservoir  will  be  tapped,  and  I  devoutly  hope  it  may  be  soon.  Gaptain 
Aylmer,  the  energetic  owner  of  the  Bellegarde  works  tells  me  that  he  is  try- 
ing  to  think  of  some  plan  for  using  the  tides.  I  am  sure  we  ought  all  to 
wish  him  the  utmost  success. 

I  owe  him  my  best  thanks  for  the  help  he  has  given  me  and  for  his 
courtesy  in  lending  and  explaining  to  me  these  plans  and  photographs,  which 
I  hope  yon  will  soon  see  closer. 


After  the  paper  there  was  a  short  discussion,  in  which  the  Bev.  G.  C. 
Bell  said  that  among  the  very  few  places  where  the  water  power  had  been 
turned  to  account  was  Bradfield. 

There  were  89  persons  present :  2  hon.  members,  17  members,  and  20 
visitors. 


MEETING  HELD  OCTOBER  23rd,  1879. 


P«  H.  Maddoce  read  a  paper  on 

MOTH  COLLECTING  NEAR  MARLBOROUGH. 

I  DARE  say  most  of  you  who  heard  the  paper  read  last  term  on  Entomology 
think  that  the  only  way  to  got  moths  is  by  means  of  a  net  or  by  sugaring^ 
trees.  I  wish  now  to  shew  you  the  contrary.  I  suppose  you  know  most 
moths  fly  about  by  night,  and  sleep  by  day,  an  1  if  the  question  were  asked, 
where  do  moths  go  in  the  day,  I  cannot  help  thinking  the  most  natural 
answer  would  be  on  trees,  because  there  they  can  get  shelter  from  wind  and 
rain,  and  are  safer  from  molestation,  as  so  many  of  them  exactly  resemble 
either  the  bark  itself,  or  a  bit  of  moss  or  lichen  on  the  bark,  so  that  they 
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deoeiTe  even  the  birds.      At  any  raie  there  oertainly  is  a  great  variety  of 
moths  to  be  found  on  trees,  and  some  that  are  by  no  means  oommon.    I  will 
speak  to-night  of  what  may  be  found  on  the  trees  in  the  Forest  alone,  and  of 
ooorse  there  are  many  I  shall  omit  from  ignorance,  as  I  only  mention  what 
I  hare  obtained  myself.      There  are  several  reasons  why  I  recommend 
looking  on  trees     Firstly  because  very  few  people  take  the  trouble  to  do  so, 
so  that  there  is  more  ohance  of  success.    Secondly   because   all  the  earlier 
stages  of  a  moth,  egg,  caterpillar,  chrysalis   as  well  as  the  moth  itself, 
my  be   found  on    trees,    and    rearing    cafcerpillars    is   most    essential    to 
entomology,  as  many  moths,  alike  in  themselves,  differ  in  their  caterpillars, 
00  that    the  caterpillar  serves   to  distinguish  species.      Thirdly  because 
you    have  no  need    to  bother  yourself    with    a   net,  a  few  chip   boxes 
being   all    you  want.      Fourthly,    I    recommend    it    because  it    can    be 
carried  on  with  profit  all   the  jear  round,    as    I    shall  presently   shew. 
Fifthly,  because  those  who  do  not  mind  a  little  rain,  can  go  up  to  the 
Forest  on  a  wet  half-holiday,  when  there  is  no  cricket,  and  when  once  under 
the  trees  can  search  there  without  being  conscious  of  the  rain.    In  fact  I 
think  a  windy  rain  sends  more  moths  than  usual  on  to  trees.    And  lastly  I 
recommend  it  because,  when  once  your  eyes  have  g^t  used  to  searching  trees, 
you  are  pretty  certain  to  get  something,  whereas  if  you  go  to  some   open 
plaoe  in  the  forest  or  elsewhere  you  may  get  nothing  at  all.    I  said  that  on 
trees,  eggs,  caterpillars,  chrysalids  as  well  as  moths  may  be  found.   I  will  take 
each  of  these  separately  in  order. 

First  the  eggs  (of  course  I  don't  mean  birds'  eggs,  but  moths*  eggs)* 
These  axe  laid  generaUy  upon  the  branches,  but  are  scarcely  ever  seen,  and 
do  not  repay  one*s  trouble  in  keeping  them,  for  it  requires  the  greatest 
possible  care  and  trouble  to  succeed  in  rearing  caterpillars  from  the  egg. 
So  we  will  pass  on  to  the  caterpillars  themselves. 

These  may  be  found  in  more  or  less  quantities  from  April  to  October. 
In  spring  the  caterpillars  of  the  Light  Emerald  and  Purple  Olay  are  the 
commoneet,  on  beeoh  trunks,  and  a  few  kinds  may  also  be  found  on  oaks. 
In  September  and  October  numbers  of  sorts  may  be  seen  crawling  up  and 
down  the  trunVs  of  beeches,  either  going  to  spin  or  burrow.  A  caterpillar 
of  tho  Lobster  moth  was  found  about  a  month  ago,  but  I  am  unable  to  give 
you  the  names  of  any  others  except  those  of  Psi  and  OarfMltna,  because  all 
mine  are  at  present  in  the  chrysalis  stage.  Bat  by  far  the  most  productive  way 
of  getting  caterpillars  is  by  beating  the  boughs  of  oaks  and  by  holding  a 
sheet,  umbrella  or  net  under  the  boughs  that  are  being  beaten.  Numbers  of 
caterpillars  mostly  geometers  will  tumble  in,  these,  in  captivity,  require  alittle 
earth  on  the  bottom  of  their  cage  or  box,  as  many  of  them  turn  into  chrysalids 
undesground.    I  lost  a  number  of  mine  last  term  through  my   ignorance  of 


66 

ihifl.    The  best  time  for  beating  Is  Jane  and  the  beginning  of  Jnly.    I  think 
as  a  rule  hirge  oak  bushes  in  hedges  are  even  more  prodnctiye  in  this   way 
than  large  oak  trees.    Some  of  the  commonest  caterpillars  are  those  of  the 
'Thorns.'    Then  we  come  to  the  ohrysalids.      In  order  to  find  these  more 
tronble  is  needed.    Thej  may  be  obtained  in  three  different  places  connected 
with  trees*    First  by  pulling  off  bits  of  bark  or  moss  on  the  trunk,  secondly 
by  searohing  carefully  the  comers  formed  by  the  branching  roots  above  the 
ground,  where  chrysalids  may  be  seen  rolled  up  in  dead  leaves,  or  sometimes 
simply  lying  on  the  surface  of  the  ground  without  any  protection  whateyer. 
Thirdly  by  pulling  or  digging  up  the  soil  round  the  rootSj  which  is  the  most 
popular  and  productire  way ;   for  this  latter  a  trowel  or  large  knife  is  required 
and  the  soil  should  be  searched   carefully    as  it  is  dug   up,  since  many 
apparently  bits  of  soil  are  really  ohrysalids  or  cocoons   covered    with  earth. 
By  tearing  up  the  grass  at  the  roots  of  birches  in  the  Forest,  the  ohrysalids 
of  Inatahilis  and  pUcta  may  be  found  pretty  abundantly,  but  oaks  that  ara  by 
themselves  or  not  very  near  other  trees  are  by  far  the  best.    It  is  of   no  use 
whatever  to  dig  where  there  is  a  mole's  burrow,   a?   moles  are  bettor  pupa 
hunters  than  most  entomologists*    Pupa  digging,  as  this  operation  is  called, 
must  be  practised  in  the  Autumn  or  winter  but  not  on  a  very  cold  day,   as 
the  sudden  exposure  to  a  freezing  atmosphere  kills  the  ohrysalids.      They 
may  be  kept  when  found  in  moss  or  cotton  wool,  but  I  do  not  recommend 
earth. 

Now  we  will  pass  on  to  the  moths.    I  will  give  you  their  names  as  far 
I  can  reoolleot  them  in  the  order  in  which  I  took  them.    First  comes  the 
Winter  moth,    which    may    be    found  almost    eveiywhere  in     January, 
Progmnmafick  and  Aeseularii  in  March,  the  FageU%  in  April  and  May,  whioh 
latter  is  so  extremely  abundant  on  beech  trunks,  that  I  have  countod  more 
than  a  hundred  in  less  than  three  quarters  of  an  hour,  the  males  come  out 
sometime  before  the  females  and  havo  much   larger  wingfs.     Then  come 
Prod/romaritf  Lohulata,  Gamelina,  Taminata,  Derivata,  Vdccinii,  Stahilis,  all  of 
which  may  be  found  on  beeches  in  May,  though  Camelina   may  be  seen  on 
birches  and  occurs  till  tho  end  of  July.     In  June  and  July  a  number  may 
be  found  of  all  sorts,  among  the  best  I  will  mention  AureoZo,   Qusreana, 
Pruniana,   Corylii  Dolohraria,   and  Fagi,  ns  well  as  the  commoner  Pr<>pug' 
nata,  Margaritata,  Nemoralis,  all  on  beeches ;    FaWato,  and  Aecris,  on  firs. 
In  September  there  are  more  caterpillars  than  moths,  bat  Angukkrit,   is 
very  common  on  beeches,  and  looks  very  much  like  a  dry  yellow  leaf.    I  also 
took  a  specimen  of  Bionacha,  on  September  23rd,  whioh  is  not  common.      In 
October  and  November,  Auramtiwria,  Dcfoliaria,  DiliUaita ;  and  in  December  the 
two  winter  moths.    From  this  I  think  you  will  see  that  looking  on  trees  is 
not  to  be  despised  as  a  way  of  getting  entomological  speoimens }  but  it  has 
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one  objection,  that  ftt  flnt  one  finds  nothing,  ftnd  for  a  long  time  one  may 
only  get  one  or  two  specimens  altogether,  bat  this  need  not  disconrage  ns, 
it  does  not  at  all  follow  there  are  no  moths,  bnt  we  must  get  onr  eyes 
thoroughly  accustomed  to  the  darkness  of  the  trunks  before  we  oan  expect  to 
be  very  sncoessful,  and  eren  then  the  moths  are  very  hard  to  see  as  they  look 
BO  much  like  dead  leaves  or  lichen  as  I  said  bdfore.  A  sunny  day  is  not  so 
good  as  a  dull  day,  because  the  lights  and  shadow*  on  the  trunk  caused  by 
the  moving  leaves  are  very  confusing. '  The  best  side  of  the  trunks  for 
moths  is  that  one  which  does  not  get  the  wind,  though  some  of  the 
commoner  moths  and  most  caterpillars  seem  indifferent  to  it.  Moths  are 
generally  found  low  down  near  the  roots,  but  it  is  well  to  glance  up  the  tree 
as  well  beginning  from  the  bottom.  My  Prodromaria  and  Nnnoralia  were 
very  high  up,  most  of  the  others  low  down.  The  trees  that  are  most  worth 
searching  for  moths  and  caterpillars  are  those  between  the  opening  in  the 
middle  of  the  forest  and  the  Savemake  Cricket  Ground,  also  the  trees  on 
both  sides  of  the  first  avenue  as  you  go  through  the  opening,  bat 
of  coarse  many  others  also  are  frequented  by  moths,  as  I  don't  know 
of  any  peculiarities  in  trees  that  they  particularly  Hke,  though  as  a  rule 
mossy  trunks  are  the  best.  The  oaks  do  not  produce  much  except  by 
beating,  nor  can  I  recommend  any  particular  ones.  The  best  flxs  are  in  the 
large  fir- wood  on  the  left  of  the  gprand  avenue,  near  the  Hungerford  road, 
where  Silaceato^  Variola,  Aeeriat  and  Propugnata,  are  not  uncommon.  Thus 
trees  afford  work  to  the  Entomologist  all  the  year  round.  Moths  can  be  got 
in  Spring  and  Summer,  caterpillars  in  Autumn  with  a  few  moths,  and 
chrysalids  and  a  very  few  moths  in  Winter.  This  I  think  shews  the  gpreat 
advantage  which  Entomology  has  over  Botany  and  Ornithology,  neither  of 
which  sciences  can  be  pursued  in  the  winter.  Now  to  those  who  are  not 
entomologists  I  say  that,  if  they  were,  I  think  they  would  enjoy  their 
walks  much  more,  and  to  those  that  have  begun  to  collect,  I  may  safely 
say,  that  they  will  get  something  new  every  time  they  search  trees,  if  they 
persevere.  I  cannot  recollect  a  single  day  last  term  when  I  looked  on  trees 
and  found  absolutely  nothing,  and  this  is  saying  a  good  deal  because  I  went 
up  at  least  6  times  a  week  and  very  often  8  times.  Between  12  and  dinner 
there  is  plenty  of  time  to  visit  the  nearer  beeches  in  the  forest.  Then  we 
should  remember  that  in  entomology  there  is  and  always  will  be  much  to  be 
made  known  as  yet  unknown,  much  that  is  incorrect  to  be  corrected,  there 
are  many  caterpillars  yet  to  be  discovered,  and  perhaps  also  many  moths 
not  yet  seen  in  Britain,  and  this  should  incite  us  to  further,  by  active  labour 
and  energy,  a  science  which  though  carefully  studied  for  more  than  a  centuxy 
has  am  yet  not  nearly  reached  perfection. 
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In  the  oonne  of  the  diaenssioii  npon  this  Pi^>6r,  notice  was  called  to  a 
email  Work  by  the  Bey.  J.  Greene,  on  Pupa-digging,  which  gires  many 
nsefnl  hints  on  the  subject.  Objection  was  also  made  to  the  statement 
abont  the  impossibility  of  studying  Botany  aud  Ornithology  in  winter :  for 
though  it  was  very  true  that  very  little  was  dene  at  Marlborough,  especially 
in  Ornithology,  in  the  winter  months,  it  was  because  Members  would  not 
use  their  eyes,  not  from  there  being  nothing  to  see. 


F.  8.  Alston  read  a  paper  on  Fritillaries. 

The  former  was  illustrated  by  a  box  of  moths  captured  during  the  pre- 
sent season,  the  latter  by  some  very  beautiful  coloured  drawings  of  the 
yarious  species. 

There  were  also  exhibited  a  specimen  of  the  Leopard  Moth  (Z.  .Sscul%), 
the  first  one  captured  near  Marlborough,  exhibited  on  behalf  of  N.  Manders, 
Esq.  Also  a  Cow-fish  and  Tropic  Bird  (Phaeton  cBthereus)  from  the 
Bermudas,  presented  by  Lieut.  Carpenter,  O.M.  This  bird,  called  also  the 
Boatswain  or  Long-tail,  is  a  species  of  Gull,  and  fiies  about  in  great  numbers 
during  the  Summer,  arriying  in  Bermuda  about  the  end  of  April,  andleaying 
about  September. 

There  were  60  persons  present :  4  hon.  members,  21  members,  and  25 
yisitors. 


MEETING  HELD  NOVEMBER  6th,  1879. 


S.  B.  Bakbb  read  the  following  paper  on 

THE  SUPERSTITIONS  OF  WALES, 
Illustrated  by  seyeral  Photographs. 


"An  old  and  haughty  nation,  proud  in  arms." — Comiu.  I.  S3. 


Thosi  of  you  who  were  members  of  the  Society  rather  more  than  a  year  ago 
may  remember  a  yery  interesting  paper  on  Cornish  superstitions,  deliyered  by 
a  late  member  of  the  Committee ;  and  it  seems  to  me  that  something  about 
the  superstitions  of  the  sister  country  of  Wales  may  be  of  interest  to  some 
of  you,  especially  those  who  come  from  '  the  land  of  leeks.*  The  subject  is  a 
large  one,  as  I  hope  you  will  see  when  I  come  to  the  end  of  this  paper,  as  I 
propose  to  include  the  superstitions  of  a  large  tract  of  country  known  as 
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the  'Welth  marohes,'  that  is  to  nj,  the  counties  of  Shropehiro,  Weet 
Woroeetenhire,  Herefordshire,  Badnorshire,  and  perhaps  the  north  west  of 
Glonoestershire — ^in  fact,  all  the  conntry  west  of  the  Seyem.  Seyeral  oastles 
were  bnilt  in  this  region  to  check  the  inroads  of  the  Welsh  from  early  times^ 
for  instance,  Lndlow  Castle  (famous  for  the  representation  of  Comns  before 
the  then  President  of  Wales,  as  he  was  called,  the  Earl  of  Bridgewater)  was 
bnilt  comparatirely  late,  as  was  that  of  Baglan,  while  that  of  Ohepstow  was 
bnilt  as  early  as  1069.  This  prores  the  incessant  tarbalenoe  of  their  Welsh 
neighbours. 

So  mnch  then  for  the  conntry  and  people  with  whom  these  beliefs  origi- 
nated. I  now  intend  to  take  in  order  snch  local  traditions  as  will  be  of  interest 
to  people  so  far  from  Wales,  and  next  those  relating  to  animals  and  other 
things.  I  mnst  warn  yon,  however,  that  many  of  these  stories  are  to  be  found 
in  other  parts  of  England — some  so  far  away  as  the  eastern  counties.  Why 
this  should  be  I  cannot  tell  yon»  but  I  suppose  they  haye  existed  there— or  at 
any  rate  their  prototypes  haye— oyer  since  the  Britons  were  driyen  westward 
by  the  Bomans  and  Saxons ;  and  such  superstitions  must  therefore  haye  a 
claim  on  our  interest  from  their  antiquity,  if  from  nothing  else. 

I  must  now  quote  a  few  words  of  Mr.  Ohappel's  paper :  He  told  us,  as 
yon  may  remember,  that  '*  when  the  first  Christian  missionaries  dwelt  among 
the  people,  they  impressed  them  by  their  brayery  and  endurance  under  per- 
secution and  by  the  holy  lives  they  led  :  being  thus  morally  superior  to  the 
men  of  their  time,  they  were  represented  to  their  descendants  as  phyaieally 
so :  hence  by  an  easy  transition,  the  ordinary  man  became  a  hero,  and  then  a 
giant,  and  yet  was  a  saint  as  well."  Now  you  will  find  the  same  thing  in 
Wales  to  a  considerable  extent.  To  take  an  instance  of  it,  on  the  Ayon  aboye 
its  junctioa  with  the  Seyern  there  is  a  caye  called  GhySton's,  or  the  Giant's 
Oaye,  once  the  abode  of  a  certain  St.  Yinoent.  On  one  occasion  as  he  was 
being  persecuted  by  his  enemies  he  tore  open  the  rooks  till  he  had  made  a 
place  big  enongh  to  hide  himself  iu  with  no  other  tool  but  his  hands  (an  ob* 
yions  confusion  between  the  man  who  was  n^t  strong  enongh  to  withstand 
his  cnomics  and  the  giant  who  could  perform  sujh  a  feat  as  this.) 
He  then  attac^:ed  his  chief  enemy,  another  g^ant  named  Gtoram,  and  killed 
him.  Before  this  there  bad  been  a  great  lake  aboye  this  rook  but  the  rift 
made  by  the  saint  allowed  the  water  to  pass  through  it,  and  thus  formed  the 
Ayon.  Unhappily  for  the  legend,  howeyer,  the  present  caye  is  not  in  the 
middle  of  the  riyer  at  all,  but  high  ap  on  one  bank,  but  this  trifle  in  no  way 
sbook  the  belief  of  the  old  man  who  was  my  authority  for  the  story.  The 
saint  afterwards  went  to  Ireland  and  was  murdered  at  Valencia  about 
A.D.  805.  Again  in  Pembrokeshire  there  is  a  caye  known  as  St.  Gowan's 
Chapel :  this  was  also  the  hidingplaoe  of  a  gigantic  saint  flying  from  perseon- 


tion,  and  ai  it  opened  to  reoeiTe  him,  he  blessed  it  bj  allowing  it  to  retain  hia 
■hape,  (aooording  to  thia,  by  the  waj,  he  mnat  haye  been  at  least  80  ft. 
high,)  and  by  giWng  it  aaoh  miraonlooa  power  that  any  one  who  walka  round 
it  against  the  snn  three  times  and  at  the  same  time  makes  a  wish  has  it  ful- 
filled within  the  year.  This  is  similar  to  the  nseof  the  Cornish  oromleoha 
alluded  to  by  Mr.  Ohappel ;  and  I  may  remark  once  for  all,  that  though  the 
legends  of  the  two  raees  are  not  always  similar,  there  is  generally  an  under- 
ounent  if  one  may  so  oall  it,  of  similarity  between  them.  Like  the  Conuahy 
the  Welsh  are  of  oourse  Celtio  and  belong  to  the  same  olass  of  Celts,  namely, 
the  Oynery,  who  aie  also  found  in  Brittany,  the  Basque  provinoes  and  other 
western  parts  of  Franoe,  where  all  retired  before  a  stronger  power. 
Like  the  Cornish  "they  are  eminently  superstitious  by  nature^  very 
oonsenratiTe  in  their  notions,  and  slow  to  reoei^e  innovations."  Again, 
like  Cornwall,  the  oharaoter  of  the  country  is  suited  for  retaining 
superstition.  As  Mr.  Chappel  said  of  Cornwall  j  "  the  dark  and  rooky  hills, 
the  bold  oliiZs,  the  nuisses  of  granite,  the  old  drnidio  remains,  the  bleak  moor- 
lands, the  quaint  wells,  oromleohs  and  ciroles,  to  all  of  these  superstitions 
oling."  Who  then  can  wonder  at  the  similarity  between  them  ?  About  Si. 
Gowan's  Chapel  I  will  only  add  that  the  sides  of  the  oave  have  beea  roughly 
squared  to  make  a  rude  kind  of  ohapel,  20  ft.  long  by  12  ft.  wide.  Here  there  ia 
a  mizaoulouB  well,  also  blessed  by  St.  Gowan,  and  said  to  haye  the  property  of 
healing  lameness  and  deformity.  Aooording  to  tradition  the  ehapel  bell  waa 
onoe  oazried  away  by  pirates,  and  aooordingly  the  saint  gave  the  walls  the 
power  of  resounding  like  bells  when  any  one  struck  them  as  long  as  his  wot' 
ship  ooA^tMd-— an  ingenious  way  of  evading  the  natural  question,  why  that 
power  doea  not  still  exist. 

I  will  now  tell  yon  something  about  the  cromlechs.  These,  as  in  Cornwall, 
are  yery  numerous,  and  generally  consist  of  three  or  more  supports,  with  an 
upper  stone  often  weighing  several  tons.  The  most  interesting  one  I  know  of 
near  Monmouth  is  not  exactly  a  cromlech,  being  simply  a  large  stone,  pointed 
at  the  bottom  and  widest  in  the  middle,  resting  on  another  slab  and  retaining 
its  position  simply  by  the  latter *s  roughness,  although  it  slopes  considerably. 
It  is  called  the  Buckstone,  perhaps  because  the  deer  shelter  under  it.  It  is 
said  that  the  Druids  used  it  as  a  sort  of  ordeal,  by  setting  it  rooking,  and 
Judging  in  some  way  from  its  motions  whether  the  accused  was  innocent  or 

guilty. 

Another  interesting  cromlech  is  Arthur's  Stone,  near  the  base  of  Cain 
Bxyn,  or  **  The  ridge-backed  hill,"  in  the  south-west  of  Glamorganshire,  about 
which  I  shall  have  something  to  say  preeently.  It  was  onoe  supported  by 
nine  stones,  (but  several  have  either  fallen  or  been  removed)  and  stood  in 
a  stone  circle  something  like  Btonehenge  or  Ayebory,  but  much  smaller.    It  ia 
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the  largett  Dmidioal  reiio  in  Wales  ezoept  one,  whioh  I  had  not  time  to  see. 
This  is  called  the  Oromleoh  of  St.  Kioholas,  and  is  near  Gowbridge  in  Glamor- 
ganshire :  the  npper  stone  is  computed  to  be  824  feet  in  ciroamferenoe 
and  to  weigh  nearly  80  tons,  if  I  remember  rightlj. 

Another  cariositj  of  Wales  is  the  tidal  wave  of  the  Severn,  called  in 
some  parts  of  Wales  the  bore  i  in  others  the  agger  or  eager  (a  corrnption  of 
the  French  eau^guerre  or  water-war*)  A  MS.  bj  a  monk  named  Nennins,- 
of  the  7th  centnry,  attribates  it  to  what  he  calls  the  Duong  Habren,  or  two 
kings  of  the  Seyem  :  there  were  two  heaps  of  froth  which  collected  at  the 
mouth  of  the  river,  and  as  thej  poshed  aga'nst  each  other,  drove  the  water 
np  before  them.  The  cause  is  now  known  to  be  the  action  of  the  sea  forcing- 
its  way  up  the  bed  of  the  river;  any  one  who  has  seen  the  sea  force  itself 
through  rocks  as  the  tide  comes  in  will  see  what  I  mean,  on  a^  small  scale. 

There  is  a  story  connected  with  the  ferry  over  the  Severn  called  the  New 
Passage,  which  is  this  :  Some  Welsh  gentlemen  who  had  espoused  the  cause 
of  Oharles  in  the  Civil  War  (as  many  of  the  Welsh  did/  were  flying  before  a 
party  of  Bepublicans  and  got  across  into  England  safely ;  their  pursuers,  who 
came  up  soon  afterwards,  told  the  boatmen  they  were  Eoyalists,  hoping  they 
would  be  more  ready  to  help  them :  but  instead  of  that  the  boatmen,  gaessing 
who  they  were,  made  them  land  at  a  place  called  the  £nglish  Stones,  some 
little  way  from  the  Gloucestershire  coast,  where  the  tide  canae  up  and 
drowned  them. 

Going  down  the  Glamorganshire  coast  you  next  come  to  Chepstow,  where 
off  Beaohley  Cape  you  see  a  small  island  of  some  interest  j  it  is  that  of  the 
first  female  Christian  martyr  St.  Tecla.  Some  little  way  lower  down  is 
Tressilian  Cave  or  Church  where  once  marriages  are  said  to  hare  been 
celebrated,— a  sort  of  Welsh  Gretna  Green.  At  the  farther  end  of  it  is  an 
arch  called  Dwynwen*s  Bow  of  Destiny,  about  which  it  is  said  that  the  un- 
married person  who  throws  a  stone  through  the  aroh  three  times  running 
from  a  certain  distance  will  be  married  within  the  year ;  every  failnre  delay, 
ing  the  interesting  event  one  year  more.  A  little  farther  along  the  coast  is 
Donraven  Castle,  about  whioh  there  is  a  story  connected  with  the  infamous 
practice  of  wrecking)  the  owner  of  the  castle,  Walter  Dunraven  byname, 
leagued  nimself  with  a  notorious  wrecker  called  Matt,  of  the  Iron  Hand. 
This  man,  who  really  hated  Mr.  Dunraven,  pretended  to  make  a  mistake  and 
wrecked  a  vessel  which  contained  Mr.  Dunraveu's  three  sons,  and  meeting 
their  father  afterwards  in  the  dark,  after  promising  to  do  something 
for  him,  gave  him  in  pledge,  not  his  own  hand  but  the  cold  hand  of 
his  murdered  eldest  son.  The  coosequenco  was  that  the  wretched  man  fled 
from  the  castle  and  from  his  ill  gotten  gains  into  retirement  near  Tenby, 
where  he 


We  now  oome  to  a  rwy  onrions  part  of  Wales  indeed,  a  lifcfcle  peninanla 
in  the  S.W.  of  Glamorgaashire,  15  miles  long  by  aboat  6  or  7  broad,  oalled 
the  Gbwer.  lis  history  is  this :  in  Henry  1*8  reign  a  oolony  of  Flemish 
weavers  and  oloth  workers  were  sent  into  Wales,  some  of  whom  settled  in 
the  Ghiwer,  and  others  at  Harerford wrest  in  Pembrokeshire  and  other  plaoea. 
Several  oastles,  snoh  as  those  of  Oyster  month,  Webley,  and  others  were  bnilfe 
for  their  proteotion  against  the  Welsh,  and  there  they  beoame  natoraliaed. 
Some  of  their  descendants  inter- married  with  the  Welsh  and  learned  their 
laognage,  bnt  the  majority  speak  English  mixed  with  several  oormpted 
Flemish  words.  In  the  Qower  is  the  monntain  of  Gefn  Bryn  and  Arthnr^s 
Stone,  whioh  I  have  spoken  of  before  s  another  place  of  interest  is  the 
promontory  of  the  Worm's  Head,  so  called  from  its  appearance  to  people 
ont  at  sea.  Under  it  there  is  a  oavem  800  yards  in  length,  which  is  oonneoted 
by  superstition  with  beings  resembling  the  Cornish  knockers  and  pixies. 
Leland  the  antiquary  mentions  a  belief  of  the  existonce  of  a  small  door  at 
the  farther  end  into  the  earth,  bnt  few,  if  any,  persons  have  ever  got  in 
far  enough  to  see. 

Another  object  of  interest  is  the  Blowhole  or  fthossilly  barometer ;  this 
is  a  hole  in  the  ground  opening  into  a  cave  whioh  is  sumetimes  filled  by  ibe 
tide  s  on  these  oooasions  the  air  rushes  ont  of  the  hole  with  great  violenoe, 
making  a  noise  something  like  a  common  foghorn ;  and  this  noise  is  supposed 
to  foretell  the  weather. 

I  have  now  to  speak  about  one  more  well  known  object  of  interest  some- 
way  farther  up  the  coast :  this  is  the  Devil's  Bridge.  The  present  bridge  is 
comparatively  recent^  but  its  predecessor,  which  was  about  20  feet  below  it| 
is  the  subject  of  much  conjecture :  some  think  it  to  have  been  built  by  the 
Abbey  of  Strata  Florida  in  1087,  but  unhappily  the  Abbey  did  not  exist  for 
another  century  j  others  that  it  wds  built  by  Satan  to  show  men  what  he 
could  do,  but  in  all  probability  it  was  built  by  the  Knighta  HospitaUers  some- 
where about  1800,  and  the  name  *'  Devil's  Bridge  "  only  arises  from  its  high 
position,  because  in  the  west  country  the  name  of  the  Devil  is  often  given  to 
anything  deep  or  high :  thus  the  Devil's  Dip  and  the  Devil's  Punchbowl  are 
the  names  of  two  steep  valleys  in  Worcestershire ;  and  the  Devil's  Chimney 
of  a  part  of  a  hill  in  Gloucestershire ;  and  there  are  plenty  of  other  instances, 
as  the  Devil's  Den  here. 

Mr.  Chappel  noticed  in  the  course  of  his  paper  that  while  in  other  counties 
most  queer  formations  of  rock  are  connected  with  the  devil,  in  Cornwall  he 
is  rarely  associated  with  them.  This  is  also  true  in  the  most  western  part 
of  Wales  proper,  but  in  the  eastern  part  and  in  the  Marches  his  name  is  often 
found*  I  have  already  mentioned  the  Devil's  Chimney,  Dip,  and  Punchbowl ; 
I  will  now  mention  ono  more  which'  is  the  Devil's  Spadefoll  or  BpitUefnll. 


What  the  last  name  meana  I  do  not  know,  bnfc  the  meaning  of  the  first  is 
plain  enough,  the  legend  being  almost  ezaotlj  the  same  as  that  of  the  Wrekin 
in  Shropshire  and  Martinsell.  The  story,  which  I  ont  as  short  as  possible,  is 
this :  The  ground  by  the  Serern  on  whioh  Bewdley  in  Worcestershire  now 
stands,  once  belonged  to  the  deyil,  and  he  was  very  angry  at  its  being  taken 
away  from  him.  He  accordingly  determined  to  dam  np  the  Seyem  and 
drown  the  town,  and  so  he  took  a  shovelfall  of  earth  and  started  on  his 
enterprise.  On  his  way  he  met  a  oonniry  cobbler  coming  from  Bewdley  home 
with  a  nnmber  of  old  shoes  for  repair,  and  on  asking  how  far  it  was  to 
Bewdley  the  man  (who,  we  must  suppose,  canght  a  glimpse  of  the  oloYon 
hoof)  told  him  that  he  had  worn  out  all  those  shoes  coming  from  Bewdley 
thither.  The  Devil,  natorally  very  mnoh  disgusted,  shot  down  the  earth 
where  he  stood,  and  thus  formed  the  hill.  There  is  a  similar  story  about  a  hill 
called  Barrow  Peak,  in  whioh  the  earth  was  carried  in  a  wheelbarrow. 

Another  story  of  the  devil's  power  is  this :  between  Cheltenham  and 
Gloucester  there  is  a  village  called  Ghurohdown  or  Chosen,  whioh  consists 
only  of  a  few  scattered  houses  and  a  church,  the  said  church  being  right 
away  from  most  of  the  houses,  perched  on  top  of  a  hill  about  800  feet  high. 
The  story  about  it  (which  I  suppose  to  have  been  made  simply  to  explain  its 
rather  eccentric  position),  is  this :  The  church  was  intended  to  stand  at  the 
bcMS  of  the  hill,  but  the  devil  wished  to  give  the  people  some  trouble  by 
making  them  climb  the  hill  to  go  to  church,  so  he  accordingly  moved  all  the 
stones  placed  at  the  bottom  up  to  the  top  every  night.  The  people,  seeing 
I  suppose,  that,  as  some  one  was  kindly  doing  all  the  carrying  for  them  gratis, 
it  would  not  matter  so  much,  built  the  church  as  the  devil  vnshed,  and 
there  it  stands  to  this  day.  Another  story  ascribes  the  devil's  work  to  the  Virgin 
Mary,  but  as  the  church  was  built  before  the  Beformation,  most  of  it  being 
Norman,  it  is  hard  to  see  her  motive. 

There  is  also  some  trace  of  witches  in  Wales  connected  with  places :  at 
least  I  know  of  one  wood  called  Witchery  Hole  or  The  Witches'  Hole,  once 
the  abode  of  three  witches,  according  to  an  authentic  Radnorshire  story,  and 
no  doubt  there  are  others :  I  shall  speak  of  one  presently. 

There  are  of  course  several  legends  of  the  patron  saint  St.  David,  but 
many  o^  tlem  are  confused  with  legends  of  other  saints  which  I  have  already 
told  you.  One  is  that  as  he  was  preaching,  the  earth  gave  way  under  him 
and  from  his  weight  he  sank  in  some  way :  however  he  soon  got  out  again 
and  by  his  preaching  made  the  earth  not  only  rise  and  fill  the  hole;  but  rise 
into  a  mound,  on  which  Llandewi  Church  stands  now. 

I  hope  yoa  will  pardon  me  for  intruding  before  you  so  many  stories  con- 
nected with  places  of  whioh  few  can  interest  anyone  here :  I  shall  now  pass 
on  to  speak  of  a  few  of  their  belief^  about  other  things,  but  I  will  first  finish 
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what  I  bftTB  to  my  aboat  gi«ot0.  I  ihall  only  fpeak  of  two,  one  a  oompsra- 
tirely  nameless  personage  wbo  lived  near  Bewdlej  (the  plaoe  I  mentioned 
before).  No  one  knows  what  his  name  was,  bat  his  grave  is  still  shown  at 
Habberley  vallej,  near  Bewdley,  and  is  nearly  12  feet  long.  This  gentleman 
is  said  to  have  been  very  fond  of  blaokberries,  and  as  he  was  stooping  ewer 
into  the  valley  to  gather  some,  he  overbalaneed  himself  and  broke  his  neok. 
Another  story  abont  him  is  that  his  nails  were  so  large  that  they  supplied 
Bewdley  with  horn  for  making  lanterns  with  for  a  hundred  years  !  This  does 
not  agree  very  well  with  the  present  length  of  his  grave^  whieh  we  oan  only 
suppose  to  have  fonnerly  been  larger.  The  other  giant's  exploits  are  reoofded 
in  the  following  interecting  poem  : 

"  Bobbin-a-Bobbin-a-Bilberry>Ben 
Ate  more  viotnals  than  three  soore  men, 
A  oow  and  a  oalf,  an  ox  and  a  half, 
A  ohnrch  and  the  steeple  and  all  the  good  people, 
Everything  lean  and  everything  tongh. 
And  th(*n  he  deolared  he  hadn't  had  enongh." 
This  gentleman  when  a  boy  ran  away  from  his  parents  and  joined  two  other 
giants,  Bobbin  and  Bilberry  whom  he  eventually  killed  and  took  possession  of 
their  oave.    He  then  made  oontinned  inroads  into  his  native  village  and 
compelled  the  inhabitants  to  supply  him  with  loaves  of  bread,  oxen,  horaea, 
and  sheep.      Finding  this  not  enough,  he  went  down  one  Sunday  during 
flsrvioe,  picked  up  the  church  with  all  the  congregation  inside  and  swallowed 
it  whole.    This  was  rather  too  much  of  a  good  thing,  and  so  the  maiauder 
found  it  for  the  patron  saint  of  the  ohuroh  changed  him  into  a  rook,  inaide 
which  the  ringing  of  the  bells  and  music  of  the  organ  can  still  heard,  only  the 
legend  does  not  specify  where  the  rook  in  question  is  to  be  foond. 

The  Welsh  also  have  a  belief  in  a  class  of  spirits  something  betwesA 
fairies  and  demons, 

"  Too  black  for  heaven,  and  yet  too  white  for  heU." 
Thus  an  old  lady  told  me  that  she  perfectly  remembered  a  meeting  of  20 
preachers  to  combat  with  their  prayers  against  one  of  these  spirits  who 
had  tempted  people  with  what  seemed  to  them  to  be  bars  of  gold  near  a 
causeway  called  Sam  Helen.  This  same  place  of  Sam  Helen  seems  to  have 
been  a  favourite  plaoe  of  these  spirits,  for  this  same  lady  remembers  a  report 
which  caused  some  considerable  looal  excitement  at  the  time,  that  a  cavalcade 
of  50  or  60  of  them  had  been  seen,  mounted  on  white  horses  no  bigger  than 
terrier  dogs,  all  of  which  disappeared  into  the  Sam  Helen. 

Then  of  course  there  are  the  regular  fairies  or  Tylevyth  Teg,  but  ua* 
happily  I  could  not  find  many  WeUh  fairy  stories,  and  those  I  did  find  aia 
wry  like  those  of  every  other  country,  oonceming  fairy  rings  and  other  qf 
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their  haunts.  In  some  plaoes  the  family  never  go  to  bed  without  leaving 
a  tub,  or  at  least  a  pail  of  water  for  them ;  if  this  were  neglected,  the 
fairies  would  pay  them  out  in  all  kinds  of  ways,  riding  their  horses  to 
death,  stealing  or  changing  their  ohildren,  bringing  ill-lack  on  their  cows 
and  sheep,  so  that  thoir  yonng  would  all  die,  fto.  There  are  also  stories 
similar  to  those  in  Germany  of  persons  who  have  seen  the  faries,  and  by 
some  means  obtained  authority  over  them  and  lired  among  them  for  a 
time  in  great  splendour,  and  of  others  whom  the  fairies  have  compelled  to 
■exre  them,  of  men  who  have  sold  their  horses  or  cattle  to  little  strange 
men  and  seeing  them  instantly  sink  into  the  earth ;  of  apparitions  of 
spirits  in  the  form  of  animab  and  many  others.  To  take  one  as  a  specimen, 
there  is  a  story  of  a  fiddler  who  agreed  with  a  person  he  had  nerer  seen 
before,  to  play  to  a  party  to  whom  he  should  be  brought  for  the  twelve 
days  of  Christmas  ;  but  no  sooner  was  the  bargain  struck,  and  the  fiddler 
had  received  some  earnest  money,  than  the  stranger  vanished  into  the  earth. 
The  poor  fiddler,  thinking  he  had  entered  into  the  devil's  service,  had 
recourse  to  a  clergyman,  who  advised  him  to  go,  but  to  play  nothing  but 
Psalm  tunes.  On  the  appointed  day  he  waa  brought  to  the  top  of  a  kill 
by  the  stranger,  and  ordered  to  play;  but  as  soon  as  he  struck  up  a  Psalm 
tune,  the  compauf  all  vanished,  leaving  him  much  bruised  and  hurt,  though 
how  he  could  not  tell. 

The  same  remarVs  apply  equally  to  ghost  stories,  which  are  very  like  any 
others.  In  one  country  house  where  I  once  stayfd,  a  noise  like  a  door 
slamming  was  heard  exactly  at  midnight  at  intervals  of  a  few  days  ;  but  the 
ghost  was  not  kind  enough  to  come  while  I  was  there--^xcept  once  when 
I  was  asleep  of  course. 

The  Welsh  have  some  curious  beliefs  respecting  animals.  They  think 
that  all  black  cats  are  possessed  with  a  devil  and  never  allow  black  kittens  to 
live.  On  one  occasion  when  some  friends  of  mine  were  travelling  through 
Wales  to  Beaumaris  many  years  ago  with  a  blaok  cab  and  had  stopped  at  an 
inn  for  the  night,  the  landlord  came  np  into  the  children's  room  in  the  middle 
of  the  night  with  a  long  knife,  saying  he  was  come  to  kill  the  cat,  and  was 
with  great  diifioulty  induced  to  leave  it  alone.  Bavens  also  they  oonsidor 
unlucky,  also  magpies,  about  which  I  have  seen  the  following  rhyme : 

"  One  for  sorrow,  two  for  mirth, 
Three  for  a  wedding,  and  four  for  a  birth." 
If  a  hare  crosses  your  path,  yon  must  turn  back  and  go  by  another. 
Scxeeoh  owls  are  also  connected  with  death  by  the  Welsh,  and  anyone  who 
hears  them  three  nights  running  will  die  within  the  year.  Something  like 
this  is  alluded  to  in  the  ballad  of  Onmnor  Hall,  from  which  Sir  Walter  Scott's 
tab  of  '  KmOworth'  originated  : 
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'*  A  death-bell  ihrioe  was  heard  to  ringi 

Tbrioe  an  aetberial  Toice  did  oall, 
And  thrioe  the  raven  flapped  his  wing 
Aronnd  the  towers  of  Cnmnor  Hall." 
The  Welsh  children  also  used  to  nse  the  common  Ladj>bird,  or  as  they  call  it 
'  Lady-eoio '  as  a  barometer,  by  holding  it  on  their  hands  and  singing  a  Terse 
of  which  thii  is  the  translation : 

"Little  speckled  cow, 

Will  it  be  rain  or  fair  weather  P 

If  rain,  fall  down. 

If  fair  weather,  fly  awaj." 
Beei  were  snppowd  to  be  intimately  connected  with  the  welfare  of  a 
house,  like  rats  and  crickets  are.  If  the  master  of  a  honse  died,  crape  waa 
pat  on  the  hives,  and  the  oldest  servant  in  the  honse  took  the  honse  door-key 
(also  wrapped  in  crape)  and  after  knocking  at  each  hive  with  it  three  times, 
prononnoed  this  verse  over  it : 

The  master  is  dead, 

Bnt  do  not  yon  go  : 

For  the  mistress  will  be 

A  good  mistress  to  yon.'* 
There  nsed  to  be  a  strong  belief  in  witchcraft  in  Wales,  as  in  England, 
as  in  the  case  of  Witchery  Hole  which  I  mentioned  before,  bnt  which  is -of 
course  fast  dying  ont.  There  are  still  however  old  women  calling  themselves 
'  white  witches  *  or  '  wise  women.'  One  of  these  women — whose  name  I  need 
hardly  say  was  Betty  Jones ~I  myself  remember  giving  me  sonaethiog  for 
the  core  of  a  wart,  bnt  I  do  not  think  it  went  away  mnoh  qnioker  for  her  remedy, 
which  was  simply  a  piece  of  wood  steeped  in  some  liquid,  in  which  I  had  to 
make  a  fresh  notch  every  day  and  lay  it  on  the  wart.  This  woman  drove  a 
very  profitable  trade  by  beggping,  chiefly  fro.n  the  small  farmers  who  abound  in 
Worcestershire,  saying  that  if  they  did  not  give  her  what  she  wanted,  she 
would  make  their  milk  and  oider  go  bad,  their  cows  and  ewes  die,  their 
apples  rot,  and  a  number  of  simlar  misfortunes.  Bhe  then  began  to  try  a 
similar  plan  with  my  father,  but  naturally  finding  it  did  not  answer  very  well, 
she  had  recourse  to  another.  She  used  to  come  with  a  very  mysterious  faoe 
and  tell  him  that  she  had  heard  a  strange  noise  in  the  air,  which  meant  that 
he  had  got  a  pair  of  old  boots  for  her— or  whatever  it  was  she  required :  and 
if  I  remember  rightly,  she  generally  found  it  answer. 

I  think  I  have  now  said  enough  to  show  you  what  a  large  subject  the 
superstitions  of  Wales  form.  Most  of  them,  as  I  said  at  first,  are  closely 
connected  with  localities ;  and  of  these  I  have  only  taken  a  few  belonging  to 
two  or  three  counties,  to  g^ve  you  some  idea  of  what  the  extent  of  the  whole  ia. 


But  as  in  Cornwall  so  in  Walea,  raperatifcion  is  f asfe  melting  awaj  bafore  the 
face  of  the  English  oirilization,  language,  manners,  and  cosfcoms,  with  whioh 
the  introdaotion  of  railways  all  through  Wales  bas  brought  them  so  much 
more  in  contact.  At  present  the  children  pick  np  Welah  from  their  parents 
and  learn  English  from  their  schoolmasters,  and  the  resolt  is  that  thej  speak 
both  langaages  equally  well — at  all  eventf  in  South  Wales :  but  what  may 
happen  in  another  centnrj  or  two  it  is  impossible  to  say.  In  the  words  of 
our  great  modem  poet,  which  he  puts  into  the  month  of  the  great  King  of 
Waist, 

**  The  old  order  ohangeth,  yielding  place  to  new." 
Eisteddfods  and  similar  ceremonies  may  preserve  the  language  for  a 
time ;  but  we  know  that  the  Cornish  language  has  now  quite  disappeared, 
taking  many  of  its  superstitions  away  with  it,  and  we  can  only  fear  that 
the  sister  tongue  will  in  the  nature  of  things  follow  its  example.  But,  how- 
eyer  this  may  be,  I  hope,  that  at  any  rate  something  of  what  I  hare  told 
yon  has  given  you  a  clearer  idea  of  the  former  condition  of  this  most  ancient 
and  intereating  people. 


A  Photograph  of  the  Upper  School,  as  it  appeared  when  fitted  np  as  a 
Temporary  Museum  for  the  Wilts  Arohadological  Society,  was  exhibited. 

Also  the  Stamp  Album,  which  had  been  enriched  by  29  extra  stamps, 
presented  by  Bey.  J,  Sowerby. 

There  were  88  persons  present :  2  hon.  membersi  18  members,  and  18 
Tisiton. 


MEETING  HELD  NOVEMBER  20th,  1879. 


G.  F.  Bodwell,  Esq.,  gave  an  account  of  his  Beoent  Visit  across  Iceland. 

The  President  exhibited  one  of  Negretti  and  Zambra's  Patent  Deep-sea 
Thermometers,  and  some  i  scant  Fossil  Fish  from  Greenland*  The  fish 
fossilise  themselves  by  running  into  mud  at  spawning  season. 

There  were  47  persons  present :  5  hon.  members,  12  members,  and  19 
visitors  from  the  School,  and  11  visitors  (including  6  ladies)  from  the  Town. 


MEETING  HELD  DECEMBER  4th,  1879. 


The  President  gave  short  accounts  of  the  opening  of  the  Lady's  Banrow 
at  BooUeyi  and  of  the  Manufacture  of  Thermometers. 


NOTES  ON  THE  OPENING  OF  ROOKLEY  BARROWS. 


On  the  oooaaion  of  the  meeting  of  the  Wilts  Aroh»ological  Sooietj  at 
Marlborough  in  Angnst  last^  it  was  decided  to  open  some  of  the  Socklej 
Bacrows  in  the  hopes  of  finding  something  of  interest.  The  first  which 
was  opened  was  a  very  low  one  on  the  right  of  .the  road  leading  past  the 
belt  of  fir  trees  sorroanding  Mr.  Tanner*s  Estate.  A  trench  due  East  and 
West  was  rnn  through  the  centre  across  the  barrow,  and  very  nearly  in  the 
oentre  was  found  the  intermant.  It  was  a  very  simple  affair;  the  bodj 
burnt)  and  the  ashes  deposited  in  a  hollow  scooped  out  in  the  natural  chflJk. 
Shortly  before  reaching  the  interment,  a  few  pieces  of  a  small  cup  had  been 
found ;  this  had  probably  been  inverted  over  the  ashes,  but  had  sabseqaently 
been  broken  and  mored  from  its  original  position  by  the  ploughi  as  the 
land  there  had  been  at  one  time  under  cultiration,  but  had  been  af  terwarda 
left  as  not  being  sufficiently  rich  for  anything  but  pasture. 

A  second  Barrow,  still  nearer  the  high  road,  was  now  opene  1  in  the  same 
manner;  i'««.,  by  running  a  trench  due  East  and  West  through  the  centre. 
Before  reaching  the  centre,  the  bones  of  two  or  three  adults  were  nncoTered. 
The  skeletons  were  not  perfect,  and  the  skulls  were  in  so  many  f ragmeats, 
that  it  was  doubtful  how  many  bodies  had  been  originally  placed  there. 
This  was  what  is  known  as  a  "  second  interment " —  a  very  common 
occurrence ;  the  barrow  being  opened,  often  several  times,  for  the  purpose 
of  burying  bodies,  as,  when  once  made,  it  is  considered  sacred.  The  most 
interesting  fact  connected  with  the  bones  now  found  is  that  "  one  of  the 
large  bones  had  been  broken  across,  apparently  at  the  death  of  the  human 
being,  for  it  was  evident  that  it  had  not  been  disturbed,  the  position  of  the 
leg  and  arm  bones  showing  that  the  bodies  had  been  buried  with  their  arms 
and  legs  '  folded  up '  against  the  body."  The  destruotion  of  the  skulls  was 
due  probably  to  the  action  of  the  plough.  On  reaching  the  centre  of  the 
mound  (not  however  exactly  in  the  centre),  the  "primary  interment  "  was 
found,  in  this  case,  consisting  of  an  urn  in  which  the  ashes  of  the  dead  had 
been  deposited,  and  then  the  urn  turned  topsy-turvy,  mouth  downwards. 
The  urn  was  not  in  an  upright  position,  having  been  probably  forced  to  one 
side  as  before  by  the  plough.  It  had  been  protected  by  a  covering  of  stones, 
but  as  they  did  not  fit  side  by  side,  the  soil  had  made  an  entry,  and  the  urn 
was  entirely  buried  in  earth.  From  the  very  inferior  state  of  the  pottery, 
being  scarcely  burnt  through,  and  the  sodden  state  of  the  vessel,  the 
removal  was  a  matter  of  great  difficulty  ;  in  fact,  ere  its  ultimately  reached 
Devises,  it  had  separated  into  a  very  large  number  of  pieces,  but  has  been 
very  carefully  restored  by  Mr*  Cunnington  and  bis  family. 


5   '*■ 


Doling  ths  •zoftTation,  a  sharp  look-out  li&d  been  kopt  for  "  flint  impla- 
ments  and  flake*,"  aeveral  of  the  lalter  irara  faand,  bnt  of  tha  former  only 
two ;  bnt  one  of  these  nus  a  most  perfoot  specimen,  almost  ss  flna  a 
■pMimen  a*  anj  kaown.     It  ia  extremal;  thin,  aad  most  oarefall;  worked. 

ThroDgh  tha  kindness  of  Bev.  A.  0.  Smith,  we  aro  eoabledto  give  fiitazes 
of  thMa  two  apMimeDi,  the  npper  one  is   that  of  the  finel;  worked  arrow 


Hie  nneipeoted  snooees  attending  the  opening  ot  these  two  barrows 
(for  barrow  openiog  is  often  a  frnitlsaa  task),  led  to  the  opening  of  a  third 
ooe  in  the  belt  of  Br  tre^a.  There  are  no  less  than  eleven  barrows  in  Uiis 
belt,  bnt  sU  very  large,  and  time  would  not  allow  of  anj  great  time  being 
spent  upon  them.  Howererone  was  selected,  whiobproTed  to  be  one  of  the 
moat  intensting  bwrows  orer  j«t  openad. 
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In  this  Barrow  were  found  no  fewer  than  three  urns,  deposited  in 
cellfl  formed  of  roagh  Saraen  stones,  besides  a  skeleton  oaiefnllj  deposited 
in  a  "  cist "  or  hollow  dug  below  the  nafcnral  surface  of  the  ground.  Xr. 
Cecil  Cnnnington  directed  the  exoayations,  and  though  his  kindness  the  com- 
mittee have  been  enabled  to  give  the  illustration  issued  with  this  description. 
That  illustration  is  drawn  to  scale  hj  Mr.  Ounnington,  and  an  aocorate 
description  is  appended,  in  his  own  words. 

"  The  Barrow  is  what  is  termed  a  bell-barrow,  being  surrounded  by  a 
'  vallum/  at  a  distance  of  ten  feet  from  the  base ;  its  height  is  6#  feet  {  ita 
diameter  110 }  and  had  been  much  disturbed  by  rabbits  superficially.  It 
was  opened,  as  in  the  other  oases,  by  digging  a  trench  from  East  to  West 
through  the  centre.  The  greater  part  of  the  Barrow  was  of  a  loose  clayey' 
earth  (surface  soil),  which  lay  on  a  single  layer  of  flints.  At  the  centre  was 
a  large  heap  or  cairn  of  Sarsen  stones.  The  diameter  of  the  cairn  was 
20  feet,  and  height  6  feet.  The  stones  had  evidently  been  arranged  so  as  to 
give  a  uniform  appearance  to  the  whole.  The  external  ones  were  large  and 
flat.  At  a  distance  of  8  feet  from  the  boundary  of  the  cairn,  on  the  Sast  side, 
we  came  upon  the  large  urn.  Its  height  is  16  inches,  and  its  diameter  18 
inches.  The  clay  of  which  it  is  made  is  very  rudely  baked,  only  the  ex- 
ternal part  being  at  all  red.  It  had  a  coat  of  unburnt  black  clay,  about 
half  an  inch  thick,  which  covered  the  whole  of  the  outside.  The  clay  of 
which  it  is  made  is  freely  mixed  with  small  pebbles  and  sand,  and  the  rim 
is  ornamented  with  horse-shoe-shaped  impressions.  It  contained  the  bones 
of  an  adult. 

The  next  nm  was  within  two  feet  of  the  centre  of  the  cairn.  It  is 
better  made  than  the  former.  Its  height  is  9k  inches,  diameter  9i  inches. 
The  bones  which  it  contained  were  too  burnt  and  broken  to  tell  the  age,  Ao., 
of  the  subject  of  this  cremation. 

Near  this  urn  were  the  remains  of  a  little  food  vessel,  which  had  been 
broken  by  a  prehistoric  falling  on  the  stones ;  the  edges  are  worn  with  the 
trickling  of  water. 

The  cist  was  dug  in  the  chalk,  not  quite  at  the  centre  of  the  barrow. 
It  is  oval,  covering  six  feet  in  its  long  diameter,  4^  feet  across,  8^  feet  deep. 
It  was  lined  caref  ally  with  flat  Sarsen  stones ;  the  top  part  of  it  was  full  of 
stones  and  earth,  which  I  think  had  fallen  in  when  Urn  II  was  interred,  for 
I  am  inclined  to  think  that  the  cist  originally  arched  over,  but  that  the  arch 
was  broken  up  subsequently  at  the  interment  of  that  urn.  The  skeleton  was 
at  the  bottom  of  this  cist,  it  lay  with  its  head  to  the  South,  on  its  right  side, 
with  its  hands  in  front  of  its  face,  and  its  knees  bent.  It  was  enclosed  in  a 
chamber  or  coffin  of  flat  stones. 
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The  skeleton  is  probably  that  of  a  man  (Prof.  OamoVs  opinion),  tbonfi^h 
the  Sacmm  and  some  of  the  other  bones  are  certainly  of  a  female  type ; 
bat  their  g^eat  strength  and  the  prominent  markings  for  mnscnlar  attach- 
ments indicate  that  the  person  to  whom  the  skeleton  belonged  was  mach 
too  strong  for  a  woman. 

The  sknll  is  mnoh  larger  than  the  average  modem  Enropean  ;  it  is  of 
the  Braohyoephalio  type,  common]  to  the  Boman  Barrows.  The  teeth  are 
mnoh  worn  by  the  gritf  which  he  ate  with  his  food,  bnt  they  show  no  sign  of 
decay,  although  their  owner  mnst  haye  been  at  least  66  years  old  at  his  death. 
His  height  was  4  feet  j4  inches. 

The  Barrow  belongs  probably  to  the  early  Bronze  Period,  for  the  style 
of  interment  employed  was  fashionable  abont  that  period.  There  were  no 
implements,  ornaments,  or  potteiy  fonnd  with  it. 

If  the  implements  fonnd  in  the  Barrow  on  Ogbonme  Down  belonged  to 
the  primary  interment,  and  the  primary  interment  was  the  bones  fonnd  near 
the  snrface,  which  had  been  moyed  by  a  prior  inrestigation,  they  wonld 
serfe  to  confirm  the  period  as  that  of  the  Early  Bronze." 

It  may  be  mentioned,  that  on  the  disooyery  of  the  first  nm,  its  state  was 
•moh  that  the  yery  greatest  care  bad  to  be  taken  in  the  removal,  and  yet  it 
reached  Devizes  in  no  less  than  90  pieces.  The  three  nnis  are  now  to  be  seen 
at  the  County  Mnsenm  at  Devizes,  ^where  the  contents  of  many  other  Barrows 
are  most  excellently  displayed. 

The  U'  n  was  removed  by  first  bandaging  it  np  with  gummed  paper,  then 
a  series  of  linen  bandages,  and  finally  a  series  of  .linen  bandages  covered  with 
plaster  of  Paris.  In  the  opinion  of  Mr,  H.  Gunnington,  this  made  the  whole 
affnir  too  heavy,  and^his^reater  ezpeiience  suggested  emptying  the  urn  of  its 
contents  and  then  filling  in  hay  and  other  light  materials,  which  would  have 
served  to  support  the  sides.  As  there  are  other  Barrows  to  be  opened,  this  is 
put  on  record  here  for  farther  use,  in  case  any '.fragile  vessels  are  discovered. 

Two  other  Barrows  in  this  belt  of  Fir  Trees  were  subsequently  opened,  bub 
after  a  whole  day's  work,  and  employing  11  men,  nothing  beyond  a  small 
quantity  of  wood  ashes,  rewarded  the  excavators  for  their| trouble. 


There  were  26  persons  present :    1  hon.  member,  12  members,  and  18 
visitors. 


n 

ORNITHOLOGICAL  NOTICES. 


Thongh  we  have  saooeeded  in  securing  some  notice  or  other  to  almost 
ererj  species  in  onr  list,  it  is  not  as  complete  as  conld  be  wished.  Onr 
thanks  are  dne  to  Mr.  Coleman,  not  onlj  for  many  notices  of  the  commoner 
BirdSf  bnt  also  for  a  considerable  nnmber  of  the  Barities.  The  extreme  cold 
in  January  bronght  a  large  nnmber  of  stray  visitors  to  the  neighbourhood. 

Names  of  those  whose  Initials  oconr  in  the  foUowiog  list : — 


J.W.A. 

•  at 

a  a  • 

J*  W.  Adamson 

A.B.A. 

•  t  * 

•  •  a 

A.  E.  Aldworth 

F.S.A. 

•  •  • 

a  a* 

F.  S.  Alston 

P.A.B. 

•  •• 

•  •• 

P.  A.  Bntler 

H.A.O. 

•  •  • 

•  »• 

H.  A.  Olark 

C... 

•  •  • 

•  ai 

Mr.  Coleman 

H.J.O. 

•  •  • 

a  a  a 

H.  J.  Cooper 

CEO. 

•  •  • 

a  a  a 

C.  B.  Cooper 

H.D.D. 

•  •  • 

•  a  a 

H.  D.  Drnry,  Bsq. 

A.D. 

t  «< 

aat 

A.  Dambleton 

F.G.B. 

•  1 1 

aa  a 

F.  G.  Byres 

H.B.F. 

•  •• 

•  •• 

H.  B.  Freeman 

D.A.H. 

•  ■  • 

t*0 

Da  A.  Hailes 

JZ.H. 

•  •• 

•  •• 

J*  Z.  Hamilton 

O.H.H. 

•  I* 

•  •■ 

C.  H.  Hooper 

H.A«H« 

•  •• 

a  a  • 

H.  B.  Hordem 

HaA.H. 

•  •  I 

aat 

Ha  A.  Hartley 

O.H. 

•  •• 

•  •• 

0.  Hartley 

N.Ma. 

•  •• 

aaa 

N*  Manders,  Bsq. 

HtS.Ma 

•  •  • 

•  ai 

H.  Ba  Manton 

N.M. 

«•• 

a  a  a 

N.  Maflterman,  Esq. 

G.T.K.M 

• 
• 

•  •• 

G.  T.  E.  Maurice 

D.J.M. 

•  ■t 

a  aa 

Da  J.  Mounsey 

S.A.P. 

»•• 

i  t  • 

S.'  A.  Pearse 

B.P. 

•  •« 

•  a  a 

E.  Prest 

H.R. 

•  at 

•« 

H.  Biohardson,  Bsq. 

F*A(S(B* 

•  a  a 

a  a  a 

P.  Aa  S.  Sheppard 

T.N.n.S. 

a  •  a 

l*t 

T.  K.  H.  Smith,  Bsq. 

A.S. 

•  •• 

aat 

A.  Soames,  Esq. 

M.T. 

•  •• 

tit 

M.  Tanner 

B.G.W. 

•  •• 

a  a  a 

B.  G.  Waddi1o7e 

B«B»W« 

0«1 

•  •  I 

S.  B.  Wilson 

D.H,W. 

t*f 

•  •• 

D.  H.  Wise 

O.W. 

•  •• 

II* 

0.  Wynne 
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Kestrel — 2  eggs,  May  10,  H  R.H. ;  5  ^gn,  May  10,  N.M. 

Sparrow  Hawk— 1  egg^  May  24,  D.H.W. 

Long-eared  Owl — 4  eggs,  March  19,  N.M. ;  2  eggs,  May  10,  N.M,;  yonng  oat 

from  nest,  May  3,  N.M. ;  second  brood,  same  nest,  May  10. 
White  Owl- 
Tawny  Owl— 3  eggs,  March  19,  H.A.O. 
Bed-backed  Shrike— 2  eggs.  May  27,  C. 
Spotted  Flycatcher- Seen  May  26,  E.G.W. ;    3  eggs,  June  10,   G.T.K.M. ; 

4  eggs,  (hard  set),  Jnne  18,  G.H. 
Missel  Thrush— 1  egg,  May  17,  J.W.A. 
Song  Thmsh— 2  eggs,  April  5,  O.H.  ;  yonng,  Jnne  4,  H.II.H. 
Blackbird- 8  eggs.  May  15th,  D.H.W. ;  yonng,  May  ISth,  D.H.W. 
Bing  Onzel — 

Hedge  Accentor — 8  eggs,  April  22,  H.J.G. 

Bedbreast — 5  eggs  (hard  set),  May  8,  A.B.A. ;  yonng  fledged,  May  81. 
Bedstart- Seen  April  12,  N.Ma. ;  4  eggs.  May  16,  H.B.H. 
Stoneohat~[2  eggs.  May  31,  E.G.W.] 
Whinchat — 

Wheatear — Seen  April  19,  A,S. }  6  eggs,  May  24,  G. 
Grasshopper  Warbler— 4  eggs,  May  26,  H.B.M* 
Sedge  Warbler— 4  eggs,  May  20,  G.H. 
Beed  Warbler— 1  egg,  Jnne  4,  H.B.H. 

m 

Nightingale — 

Blackcap — [4  eggs,  Jnne  17th,  F.S.A.] ;  yonng,  Jnne  8,  H.A.H. 
Ghirden  Warbler— 4  eggs,  Jnne  15,  G.H. 
Whitethroat— 4  eggs,  Jnne  18th,  G.H.H. 
Lesser  Whitethroat— Seen  May  81,  E.G.W. 
Wood  Warbler- 
Willow  Warbler— Seen  April,  G. 
Ghiif-Ghaff— Heard  March  18,  E.P. ;  seen  April,  G. 
Golden-crested  Begnlns — 6  eggs,  May  26,  G. 
Greater  Tit— Singing  February  4,  E.G.W. ;  eggs.  May  27,  G. ;  4  eggs,  May  81, 

H.J.G. 
Blae  Tit— Eggs,  May  27,  G. 
Gole  Tit— 

Long-tailed  Tit— 5  eggs.  May  80,  G. 
Pied  WagtaU— 6  eggs,  May  16,  G.E  G. 
Grey  Wagtail — 
Tree  Pipii— Eggs,  Jnne  12,  0. 
Meadow  Pipit^- 
Bkylark^Singing  Febmary  4,  E.G.W. ;  1  egg.  May  22,  F.G.E. 
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Bantini^ 

Blaok.headed  Bunting— Eggs,  May  12,  O.W. 

Yellow  Bnnting — 2  eggf,  May  17,  0. 

Ohaffinch — ^1  egg,  May  16,  H.J.C. ;    8  eggB,  May  17, 0.W. ;    ycning,  June  18, 
O.H. 

House  Sparrow— 3  eggf ,  May  8,  B.Q.W. ;    1  egg,  May  18,  O.E.G. ;    yonng, 
June  80,  H.B.H. 

Greenfinch— 4  eggs.  May  17,  M.T. ;  young,  July  8,  H.B.H. 

Hawflnoh— 

Goldfinch— 

Linnet— 4  eggs,  May  12,  A.D. 

Lefser  Bedpole— 

Bullfinch— [4. eggs,  June  28,  P.A.S.B.] ;  yonng,  June  29,  H.B.H. 

8tarling^-6  eggs,  May  IS,  H.J.O. ;  young,  May  29,  H.B  H. 
Oarrion  Grow— I  egg,  March  26,  P.A..B. ;  2  young,  May  10,  H.B.H. 

Book — Oongregating,  February  12 ;  eggs  rather  hard  set,  March  18,  H.B  F. ; 

young,  May  27,  H.B.H. 
Jackdaw— 4  eggs.  May  8,  H.J.O. :  young,  May  29,  H.B.H. 
Magpie— 8  eggs,  April  16,  H  J.O. 
Jay— 6  eggs.  May  18,  O.W. 
Green  Woodpecker — 2  eggs,  May  26,  0. 
Creeper — 6  eggs.  May  8,  J.Z.H. ;  young,  May  24,  H.B.H. 
Wren— Nest,  March  29,  H.B.F. ;  2  eggs,  May  18,  O.W. 
Nuthatch — i  eggs,  May  80,  0. 

Ouokoo — Heard  April  19,  0. ;   1  egg,  Jane  6,  H.A.H. ;     1  egg  in  Bobin*8 
nest,  June  6,  H.A«H. ;    1  egg  in  Wagtail's  nest,  June  21,  H.B  H. ; 
heard  July  18,  C. 
Kingfisher— 1  egg.  May  6,  H.B.H. ;  young,  June  24,  H  B.H. 
Swallow— Seen  April  7,  G.,  April  4,  E.G.W. ;   2  eggs,  June  20,  H  R.H  ; 

young,  June  12,  N.M. ;  last  seen  Sep.  20,  G. 
Martin — Seen  April  2,  G. ;  last  seen,  Sep.  28,  G. 
Sand  Martin — 6  eggs,  June  5,  H.J.G. ;  yonng,  June  22,  D.A  H. 
Swift— Seen  April  80,  E.G.W. ;  2  eggs,  June  4,  H.J.G. 
Goatsucker— 

Bing  Dove— [1  egg,  May  1^,  G.E.G.]  i  yonng,  May  7,  H.B.H. 
Stock  DoYe- 2  eggs,  March  81,  H.B,H. 
Turtle  DoYO— Heard  May  29,  H.B.H. ;  1  egg,  June  17,  M.T. 
Pheasant— 12  eggs.  May  28. 

Partridge— Paired  February  8,  E.G.W. ;  12  eggs,  Jane  5,  H  D  D. 
Bed-legged  Partridge— 5  eggs.  May  17,  H  B.F. 
Quail— 
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Peewit~8  eggs,  May  4,  H.B.H.;  young,  Maj  6,  H.B.H. 

Land  Bail— Heard  May  9,  H.B.H. }  7  eggs,  May  10,  D.  J.M. 

Water  Bail— 

Moorhen— [8  eggs,  May  17,  H  J.G.]  j  yonng.  May  17,  H,B.H. 

Goot— Yoiug,  May  28,  0. 

Wild  Daok— 7  eggs,  May  17,  H.J.O. ;  yonng,  June  17,  H.B.H. 

Little  Grebe— Eggs  May  6,  H.B,H. ;  youDg,  May  6,  H.B  H. 

Heron— Eggs  April  28,  A.S. 


OTHBB  NOTICES,  Sn. 

The  severe  winter  caused  Herons,  Wild  Dncks,  Teal,  Kingfishers,  &o ,  to 
be  seen  in  great  nombers  roand  Marlborough,  and  birds  generally  were 
oanght  yery  extensiyely. 
Snow  Banting— Taken  for  the  first  time  at  Mariboroogh  in  December,  and 

again  on  Jan.  1. 
Bared  Gh«be— Ganght  Jan.  27  near  the  Bomt  Honse.    It  was  kept  aliya  for 

some  time,  bnt  afterwards  killed  and  preserved.    The  specimen  waa 

identified  at  the  British  Masenm. 
Bed-headed  Pochard— One  shot  at  Bamsbnry,  Feb.  8|  one  also  shot  by  the 

R0V.  0,  Soames, 
Snipe— 7  seen  at  Ponlton,  Feb.  )7,  S.A.P. 
Hoopoe— One  seen  at  Snail  Hill  by   Mr.   Brooks  (who  shot  the  former 

specimen  recorded)  in  the  week  after  Christmas. 
•Peregrine  Falcon— A  male  shot  Nor.  22, 1878. 
Bnnard— Seen  Ap.  2  at  Eyerleigh,  by  T  J^.H.S.,  and  K.M ,  and  again  July 

19  by  H.B.  and  N.M. 
Jack  Snipe — Seen  March  7. 
Great  Plover — Seen  Ap.  19,  A.  Soames,  Esq. ;    2  seen  May  4  (building), 

H.B  H.  I  seen  by  N.M. 
Golden  Plover — 8  eggs,  Jane  9  (Sneen  Hill,  Ogbonme),  0. 
Lesser- spotted  Woodpecker — 2  males  seen  at  Wye  Hoase ;  one  killed,  C. 
Fire-crested  Begnlna— Seen  May  29,  S.  B.  W. 


*A  pair  lived  in  Salisbnry  Cathedral  for  several  months,  and  now  (May  17) 
have  a  nest  among  the  pinnacles.  "  The  hen  is  no  longer  seen,  bnt  the  cock 
goes  ont  every  day,  rising  in  circles  to  a  g^reat  height,  and  retnms  with  food. 
The  pigeons  and  jackdaws,  which  swarm  on  the  Cathedral,  do  not  seem  to  be 
afimid  of  him."— (Field  of  May  17). 
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Sea  Gall—Seen  Maroh  16,  Miss  Tanner ;  Ap.  1,  E.G.W. 

Oaokoo — Speoimen  killed  bj  Hallway  Engine  at  Little  Bedwjn,  G. 

Kingfisher  —One  killed  bj  frost  at  Ogbonmei  more  seen  about  Clatford  and 

Lockeridge  than  have  been  noticed  for  jeam  past,  0. 
Land  Bail— One  killed  bj  telegraph  wires  May  16,  G. 
Book  and  Jackdaw — ^Varieties  with  brown  wings  and  tail.    Pied  Tariet j   in 

the  wilderness. 
Baven— Pair  bnilt  near  Silbnry  early  last  year  (from  the  Falconer  of  the 

Hawking  Glob). 
Pnffin — ^Two  seen  at  a  pond  near  the  Warren  by  M.  Bendle,  St.  Gatherine'a, 

Savemake  Forest,  one  of  which  was  captnred  Not.  21,  1879. 

"  Eggs  have  been  noticed  to  bo  very  small  in  many  oases,  and  Tery 
irregular  in  shape."— G. 
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ENTOMOLOGICAL    REPORT. 


LEPIDOPTERA. 

Very  satisfaotory  work  has  been  done,  eapeoially  considering  the  an- 
fayonrable  weather.  Larvsa  have  been  very  abundant  and  a  few  species  have 
been  reared,  bnt  it  was  remarlcable  how  many  died  before  they  came  to 
perfection,  and  this  not  from  neglect,  bat  apparently  from  some  influences 
connected  with  the  weather.  Of  those  in  the  School  Haddock  must  be 
particularly  mentioned  :  our  thanVs,  as  usual,  are  due  to  N.  M^ders,  Esq  ,  for 
much  yalnable  help,  which  we  are  now  about  to  lose  in  consequence  of  his 
to  reside  elsewhere. 

Names  of  those  whose  initials  ooonr  in  the  following  list : — 


J.  W.  Adamson 

... 

... 

J.W.A. 

A.  E.  Aid  worth 

... 

••• 

A.B.A. 

F.S.Alston    ... 

... 

... 

F.SA. 

D.  L.  Bigge    ... 

... 

»•■ 

D.L.B. 

F.B.  Oole 

t.. 

••• 

F.B.C. 

Mr.  Coleman  ... 

• . . 

... 

C. 

G.  I.  Cooper  ... 

..1 

... 

O.B.O. 

H.  J.  Cooper  ... 

... 

... 

H.J.C. 

Eev.  G.  W.  DeLisle 

9 

... 

... 

G.W.D.L. 

0.  Elton 

..« 

t«* 

O.B. 

D.  A.  Hailes  ... 

..I 

••• 

D.A.H. 

H.  A.  Haitley 

. .. 

.•• 

H«A.H. 

A.  J.  Hnleatt ... 

••• 

..ff 

A.J.H. 

0.  G.  Kennedy 

... 

... 

O.Q.K. 

Sir  John  Lubbock,  Bart , 

P.C.Ii. 

> 

y.A.B.  A.F* 

... 

a  •  . 

J.L. 

p.  H.  Haddock 

••• 

■  •* 

X  aS.H. 

N.  Handera,  Esq. 

... 

... 

N.H. 

W.  Hanaall,  Esq. 

... 

•  •• 

W.H. 

Hiss  S.  A.  Ormerod 

... 

<«. 

B.A.O. 

C.  E.  Pine-Coffin 

... 

... 

C.B.P.O. 

G.  B.  Bontledge 

... 

... 

G.B.B. 

F.  A.  Sheppard 

*•• 

... 

F.A.S. 

a.  0.  Waddiloye 

..* 

•  •• 

B.G.W. 
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BHOPALOOBBA. 
Gonepteryz  Bhamni — Moli.6,H.A.H. 
F.E.O. ;    Jane  18,  E.AO.; 
Sap.  14. 
PieriB  BrMBioae — May  23,  N  M. 
BapaB — Ap.  8. 

I9api— (Ap.8,E.0.W.  seen)  j  Maj 
4,  N.M. 
Anthooharii  Cardaminei  —  May  81, 

Arga  Galathea^Jnly  80. 
Lasiommata  ^geria— May  19,H.J.C. 
July  18,  N.M. 
Megsora — June  10,  G.B.B.  j  Sep. 
29,  U«A*H. 
Hipparohia  Jaoira— Jaly  11,  P.H.M. 
TithonoB— Ang.  6,  K.M. 
Hyx>eranthni — Jnly  16,  H.A.H. 
Ooenonympba  Fampbilni  —  June  6, 

P.H.M. 
LimenitdB  Sibilla— Aug.  2,  K.M. 
Apatura  Irie^Ang.  2,  N.M. 
Oynthia   Oardni^Jiine  6,   F.S.A.; 

Aug.  4,  N.M. 
Vaneeaa  Aialanta— Mob.  19,  N.M. 
lo— Mob.  8,  O.G  K. ;  May  81. 
PolyobloKOB  —  Mcb.   19,  N.M  ; 
May      14,   0.;    Sep.    27, 
G.W.D.L. 
Urtio»— Mob.  11,  May"  28,  Aug. 
1,  N.M. 
Argynnifl  Papbia —  July  18,  J.W.A. 
Adippe— Aug.  4,  N.M. 
Aglaia — Aug.  4,  N.M. 
Selene— June  18,  P.H.M. 
Eupbrosyne — June  18,  N.M. 
Tbeola  Bubi— June  18,  N.M. 
CbryBopbanuB    Pbleeas  —  June    4, 

P.H.M. 
PolyommatuB  Alsua— Aug.  1,  N.M. 
Alexia— June  11,  P.H.M. 


AgesHi— Sep.  14,  N.M. 
Tbymele  Alveolus — June  4,  F.S  A. 
Tbanaoa  Tagee— June  4,  P.H.M. 
Pampbila  Linea-— Aug.  1,  N.M. 

SylTano8~Jane  21,  P.H.M. 

HETEBOOEBA. 
SPHINGINA. 
Proorie  Gexyon— *June  28,  N.M. 

Statdoee— June  80,  N.M. 
Antbrooera  Lonioerea—Jaly  80 

Filipendulsa— July  80. 
SmerintbuB    Oeellatus  —  July   20, 
CE.O. 
Populi — June  15,  N.M.,  (bred). 
Spbinz  LiguBferi  —  July    19,    3tin 

Boames. 
CbflBrooampa  Elpenor — Aug.  80,  N.U 

{larva). 
MaorogloflBa  Stellatanzm — June  19, 

O.B. 
Troobilium  Tipuliforme  —  July  28, 
Mr.  Coleman, 
BOMBYCINA. 
HepialuB  Lupulinua— June  10,  N.M. 
Hamuli— July  5,  D.A.H. 
Yelleda— July  5,  P.H.M.;  Jane 
80,  N.M. 
Zkuziba  ^bculi — Sep.  6,  N.M. 
GoBBUB  Ligniperda — Sep.  8,  N.M. 
StauropuB  Fagi— July  24,  P.H.M. 
Notodonta  Ziozao — May  21,  N.M. 
Lopbopteryz    Camelina  —  May    4^ 

P.H.M. ;  Jnly  8,  P.H.M. 
Psilura  Monaoba— Sep.  28,  P.H.M. 
Dasyobira  Pudibunda — June  80,  July 

4,  P.H.M. 
Demae  Ooryli— July  4^  P.H.M. 
Orgyia  Antiqua—^p.  14^  N.M. 
Portbeaia  Auriflua— Aug.  18 
Lithoiia  AurMla-* July  6,  P.H.M. 
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SiaraiDioeola~Sep.  8,  N  M. 
CEnisUfl  Quadra— Aug.  16,  J.L. 
Gnophria    Bnbricollia  —  Jane    26, 

O.EP.O. 
Arotia  Caja— Jolj  31,  W.M. 
Bpiloaoma  Menthastri — May  21,N.M. 

Lubrioepeda — June  13,  F.S.A. 
Callimorpha  Jaoobaoss  —  Jnne    11, 

PiH.M* 

OdonesiiiFotatorift— July  30,  G.B.B. 
Cilix  Spinnla— Jane  10,  N.M. 
Drepana  Faloataria—Maj  30,  F.S.A. 

Hamala— Jane  6,  N.M. 

Ungaicala— May  17,  P.H.M. 
NOOTUINA. 
Tbyatira  Derasa- Jaly  7,  N.M. 

BatiB— Joly  25tb,  N.M. 
Oymathophora   Daplaria — Jane   30, 

N.M. 
Bryophila  Feria — Angaafe  3 
Aoronyola  Psi— Jaly  11,  F.S.A. 

Aceris— Jaly  12,  F.S  A. 

Bomioifl— Jane  80,  N.M. 
Lencania  Conigera — Ang  6,  N.M. 

Comma — Jaly  5,  N.M. 

Pallena— Jaly  25,  N.M. 
Xylophasia  Barea — Jane  80,  N.M. 

Litbozy lea— Jaly  27,  N.M. 

SablaBtris — Aag.  5,  N.M. 

Polyodon — Jane  30,  N. 

Hepatloa — Jnne  28,  N.M. 
Nearia  Saponariro — Jaly  7,  N.M. 
Heliopboboa  PopnlariB — Sep.  6,  N.M. 
Lnperina  Testaoea— May  3,  P.H.M. 
Mameetra  Anoops— Jnly  7,  N.M. 

BrasaiciB— Jnne  15,  P.H.M. 
Apamea  Baailinea— Jane  80,  N.M. 

Qemina — Jane  20,  N.M. 
Miana  SirigiliB— Jaae  28,  N.M. 
Grammena  Trilinea — Jnne  28,  N.M. 
Bntiiia  TenebroMH- July  l,  H,A.H. 


Agrotifl  Soffaaa-- Jaly  ~  P  D.L.B. 

Ezolamationis — Jaly  7 
TripbcBna  Fimbria — Ang.  6,  N.M. 

Pronaba — Jane  7,  N.M. 
Nootna  Aagnr— Jaly  20,  P.H.M. 

Plecta— Jone  80,  N.M. 

0.  Nigram— Jaly  7,  N.M. 

Triangalom^Taly  25,  N.M. 

Brannea— Jaly  16,  F.S.A.  (bred) 
Jaly  26,  N.M. 
'  Festira— Jane  28,  N.M. 

Belli^— Sep.  6,  N.M. 
TsDniooampa  Gotbioa— Ap.  18,  N.M. 

Babrioosa — Ap.  24,  N.M. 

Instabilis— Ap.  6,  P.H.M. 

Stabilis— Ap.  4,  N.M. 

GraoiUfl— Ap.  24,  N  M. 

MinioBa— Ap.  24,  N.M. 

Crada— Ap.  24,  N.M. 
OeraatiB  Yaooinii — Ap.  4,  N.M. 
Dianthedoia     Gaoabali — Jane    19, 

P.H.M. 
Miaelia   Oxyaoanihso — Jaly    —  P 

DL.B. 
Phlogophora    MeticaloBa— Jaly    1, 

H»A.H. 
Eaplezia  Laoipara — Jane  80,  N.M. 
Aplecta  HsBBiDA— Jaae  28,  N.M. 

NeboloBa— Jane  28,  N.M. 
Hadena  Dentina — Jane  80,  N.M. 

Oleraoea— Jaly  4,  G  B.B. 

PiBi— Jaly  7,  P.H.M. 

ThalasBina— Jane  80,  N.M. 
Xylooampa   Lithorhiza — May    1, 

P.H.M. 
HeliothiB  Marginata — Jaly  6,  N.M. 
BrephoB  Partheniaa — Ap.  3,  N.M. 

Nothi^Mch.  19,  N.M. 
PloBia  CbryaitiB— Jaly  18,  P.H.M. 

Gamma— May  80,  P.H.M. 
Gonoptera  Libatriz— Moh.  6«  W.M. 
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EnoUdia  Mi— Jnne  4,  P.H.M. 
Glypbioa — Jnne  4,  P.H.M. 
Phjtometra  ^nea — Jane  4,  P.Q.M. 

GEOMETRINA. 
Onrapterjx    Sambncaria— July   81, 

N.M. 
Bnmia  Oratfogata — May  19,  N.M. 
Metrooampa  Margaritata— July  17, 

F.8.A.  ibred). 
ifiarymene    Dolobraria — Jnne  30, 

P.H.M. 
Belenia  lUimaria—May  9,  O.E. 
EnnomoB  Tiliaria — Sep.  18,  N.M. 
Angnlaria—Sep.  22,  P.H.M. 
Ampbidasis  Prodromaria — May  16, 

P.H.M. 
Hemeropbila  Abrnptaria — May  80, 

N.M. 
Boarmia  Bepandata — Aug.  18 
TepbroBia    Eztenaria — Jane    2f^, 

™.B.A« 
Nemoria  Yiridata — Jnne  16,  P.H.M. 
lodis  Veenama — Aug.  6,  N.M. 

Laotearia — May  11,  P.H  M. 
Epbyra  Panotaria— Jane  6,  P.H.M. 
TriUnearia  —  May    29,    N.M.; 

July  4,  P.H.M. 
Afltbena  Lntoata — July  7,  N.M. 

Candidata — Jane  4,  N.M. 
Aoidalia  Trigeminata—Ang.  2,  N.M. 
Bemntata— Jane  15,  P.H.M. 
Aversata — Jaly  11,  P.H.M. 
BradyepeteB  Amaiaria — Ang.  2. 
Cabera  PaBaria^May  80,  P.H.M. 

Ezantbemata — Jnne  15,  P.H.M. 
Corycia  Punctata — Jane  10,  N.M. 

Taminata— May  19,  P.H.M. 
Halia  Wavaria—Ang.  81,  N.M.  (bred) 
Strenia  Glatbrata — Jane  4,  P.H.\f. 
Lozogramma    Petraria — May    19, 

P.H.M. 


Nameria  PaWerariar-Jane  15,  P.H.M. 
Fidonia  Atomaria— Jane  16,  H.A  H. 
Minoa  Eaphorbiatar-Jaoe  21,  P.H.M. 
AbrazaB  Grossalariata— Jaly  31,N.M. 
Ligdia  Adastata — Jane  5,  A.E.A. 
LomaspiliB     Marginata — May      24, 

P.S.A. 
Hybemia  Bnpioapraria  —  Feb.    14« 
N.M. 

Ph>gemmaria — Mob.  19,  Ap.  4^ 
NM. 
Anisopteryz  ^lonlaria  —  Moh.   19, 

N.M.;  Ap.  4,  P.H.M. 
Gbeimatobia    Bnimata  —  Mob.    20^ 

F.S.A. 
Larentia  Didymata — Jnly  25,  N.M. 

Oliyaria— ^ane  17,  N.M. 
Eapitbecia  Centaareata  —  Jnne    9, 
N.M. 

Hawortbiana — June  20,  N.M. 

Gastigata— Jane  10,  P.H.M. 

Innotata— Jane  29,  P.H.M. 

Valgata— May  19,  N.M. 

Abbreyiata—June  10,  N.M. 

Beotangalata—Jnly  7,  P.H.M. 
Lobopbora  Lobulata— May  16,  P.H.M. 
Tbera  Yariata — Jane  10,  N.M. 
TpBipeieB  Elntata— Aag.  8,  N  M. 
Melantbia  Ooellata — Jnly  8,  N.M. 
Melanippe  Biyata— May  29,  N.M. ; 
July  7,  P.H.M. 

Birmata— May  27,  P.H.M. 

Montanata — Jnne  9 

Flnctnata— Ap.  6,  P.H.M. 
Anfciolea  Badiata — ^Ap.  4,  N.M. 

Deiivata— May  18,  N.M. 
Goremid  Mnnitata^— Jane  1,  P.H.M. 

Propngnata — Jnne  1,  P.H.M, 

Ferragaria— May  24,  F.S.A. 

Unidentaria— May  28,  N.M. 
Gomptogramma  Bilineata— Jono  20, 
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Cidaria  Miata — Jane  8,  P.H.M. 

Fioata — Aug,  1,  N.M. 

Oorylata— June  16,  P.H.M. 

Bnsaata — Jime  16,  F.S.A. 

Immanata — June  17,  P.H.M. 

Silaoeatar-Jnlj  4,  P.H.M. 

Prnnata — Aug.  6,  N.M. 

Fnlyata— Ang.  1,  N.M. 

Pyraliata — Aag.  6,  N.M. 

Dotata—Jnly  80 
Eabolia  Mefisnraria — Aug.  2,  N.M. 
Odesia    ChaBrophyllata  —  Jane    29, 
x.U.  M. 

PYBALIDINA. 
HTpena   Proboeoidalia  —  Jnlj    14, 

a.A.D. 
Herminia  Barbalis — Jane  24»  F.S.A. 

Tarsipennalis— Jalj  31,N.M. 

Nemoralis — Jaly  8,  P.H.M. 
Hydrooampa  Njmphsata — Jaly  17, 

H.A.H. 
BotjB  Urtioaia— Jane  25,  P.H.M. 
£balea  Sambacalis — Aog.  6,  N.M. 
Pionea  Forfioalis—May  29,  N.M. 
Spilodes  OinotaliB — Jane  16,  P.  9.M. 
Boopnla  OliyaUs— Jalj  6,  P.H.M. 

PnmaliB — Ang.  6,  N.M. 
Stenopieryz    Hybridalis  —  Jane    8, 

P.H.M. 
Nola  Cristnlalis — Jane  18,  N.M. 
SimsatbiB  Fabriciana— May  28, N.M. 
Endorea  Ambignalis— Jane  18,  F.S.A. 

Pyralella— June  10,  N.M. 
Aphomia  Oolonella — Jaly  17,  A.E.A. 
Orambna  PratellaB— Jaly  16,  P.H.M. 
ChUo  Forfioellaa— Jane  22,  F.S.A. 
Coleophora   Prasinana  —  Jane    28, 
F.u.M* 


TOETBIOINA. 
Enlia  Ministrana — Jane  9,  P.H.M. 
Antitheeia    Praniana  —  Jane    26, 

P.H.M. 
Tortrix  Bibeana— Jaly  1,  E  G.W. 
Ptyoholoma  Leoheana— Jane  19,N.M. 
Pardia    Tripanotana — Jane    16, 

P.H.M. 
Spilonota   Trimaoalana  —  Jnly    14, 

P.H.M. 
Halonota  Bmnniohiana — Jane    19, 

N.M. 
Ooooyz  Hyroiniana — Jaly  4,  P.H.M. 
Anchylopera    Lnndana  —  May   28, 

N.M. 
Argyrotoza    Oonwayana — Jane    26, 

P.H.M. 
Bozana  Aroaella — Jane  20,  P.H.M. 
Stigmonota    Perlepidana — May    28, 

N.M. 
Asthenia    Splendidnlana  — ^Ap.    18, 

N.M. 
GrapholifcaUlioefcana— May  21,  N.M. 
Seriooris  Laoanana — Jaly  6,  P.  H.M. 
Argyrolepia  Onicana — Jnly  7,  N.M. 
Tortricodes    Hyemana  —  Moh.    19, 

N.M. 

TINEINA. 
Ohimabaoohe  Fagella— May  4,  P.H.M. 
SeniioBCopis  Steinkellneriana — May 

17,  F.S.A. 
Tinea  Falyimitrella— Jnly  1,  P.H.M. 

Granella— Jane  17,  P.H.M. 
Lampronia  Qnadiipnnotella  —  May 

28,  N.M. 
Inoaryaria    Masoolella — May  80, 

P.H.M. 
Nemophora  Sohwandella — June  16| 

P.H.M. 
AdelaDe  Geerella— Jone  16,  P.H.M. 
Tiridella— Jane  16,  P.H.M. 


HioropteiTzOaltlielli^May  28,  If  JT. 
Thnnbergella— May  28,  N.M. 
Snbpnrparella — May  81,  P.H.M. 
Platella  Oraoiftraraiii — July  80 
DepreMaria  Applana,  Moh.  19,  N.M.; 

June  16,  P.H.M. 
Dasyoera  Snlphorella— Jane  16,  N.M. 
CBoophora  PBendospretella— June  14, 

F.S.A. 
EndroeiB    Fenestrella  —  Jane    9, 

P«  a«M« 
Anfcuipila  Pfeifferella— May  28,  N.M. 
Argyreathia  Brookeella — Jaly    4, 

P.U.M. 

Ooneroetooia   Piatariella— May    23, 

N.M. 
Graoilaria  Bwederella-May  23,  N.  M. 
Byringella — Jane  18,  N.M. 


Orntx  Avellanella— May  19,  N.M. 

Anglioella—May  6,  N.M. 
LiihoooUetu    Gramerella — ^May   28, 
N.M. 

Spmolella— May  28,  N.M. 

FagineUa— May  19,  N.M. 

Qaeztrifoliella— \ray  88,  N.M. 

Nioellii— Jane  18,  N.M. 
Oemioetoma   Labomella — May    81, 

N.M. 
Neptioola  Floelaotella— May    28, 

N.Ma 

Pteropborafl  Trigonodaotylaa — Jane 
4,  P.H.M. 
Aoanbbodaobylofl  —  Jane    6, 

P.H.M. 
Pentadaofcylaa—Jaly  — ,  C.E.P.G. 


COLEOPTERA. 

The  following  species  have  been  captared  daring  the  past  year.  Those 
whose  names  are  in  Italics  are  new  to  oar  list.  Considering  that  no  reiy 
special  search  was  made  for  them,  it  is  remarkable  how  many  new  species 
hare  been  foand ;  and  it  shows  that  oar  total  List  is  far  less  complete  Uian 
what  it  oaght  to  be.  If  any  Member  of  the  Society  wonld  only  work  at 
this  Order,  he  might  make  a  grand  name  for  himself. 

Names  of  those  whose  initials  ocoar  in  the  following  list : — 


A«B.A«««t 

••• 

••• 

A.  E.  Aldworth. 

JH  (DtA.  ,,« 

i.» 

... 

P.  8.  Alston. 

O.E«     ... 

■•• 

*•• 

0.  Elton. 

l7.A.tU.... 

•.  • 

•t« 

D.  A.  HaOes. 

a.»JLtBL» 

••• 

*.. 

H.  A.  Hartley. 

0«H.Ht..a 

•*• 

(«• 

0.  H.  Hooper. 

P.H.M, 

ttt 

.** 

P.  H.  Maddock. 

N.M*    •.« 

••• 

— 

N.  Manders,  Esq. 

O.B.P.C. 

•  •• 

••• 

C.  E.  Pine-Coffin. 

H.D.B. 

»•• 

•  •  ■ 

H.  D.  Bolleston. 

Jl  ■  ft .Ct.  t>. 

*•• 

•  a* 

P.  A.  Sheppard. 

B.G.W. 

••• 

•  It 

E.  G.  Waddilore. 

S.B.W* 

••• 

•  •• 

S.  B.  Wilson. 
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CHoindela  campestris  -^  Hay  25, 

Nofciophilaa  palastria — May  9,  F.S.il. 

bigattatns — May  3,  O.E. 
Sehria  hrevieollis—'MAj  24,  F.S.A. 
Leietna  fermgineTiB — June  18,  F.S.A. 
Demeirias  atrioapillaB — Feb.  17, 

F.S.A. 
Lorioera  pilioomia — Moh.  6,  F.S.A. 
OhlaBnioB  nigrioomis — May  21,F.S.A. 
Oalathus  pieeut—Veh.  17,  D.A.H. 
AnchomennB  praeinns — May  8,  O.E. 

paTumpundatus—Veb,  8,  F.S.A. 

tHdttttf— May  20,  F.S.A. 
Pteroetiohns  nigrita — May  4^  N.M. 

madidnB— Feb.  8,  F.S.A. 
Amara  trivialiB — May  4,  N.M. 
Harpaliis  mfioomiB—Jime  4,  A.E  A. 

ZatiM— May  85,  F.S.A 
BradyeMuav&rhasei — ^May  18,  F.S.A. 
Tnehus  obiiMiM— Moh.  6,  F.S.A. 
Bembidinm  lampros — May  3,  O.E. 
Hydroporus  plawus — ^Jnne  8,  F.S.A. 
Laooopbilus  minatas — June  8,F.S.A. 
AgabiiB  bipastulatna — June  3,  F.S.A. 
HydrobiuB  fnaoipes — June  8,  F.S.A. 
Paracpmus  ceneua — Jane  8,  F.S.A. 
HelopbomB  aqnaticiu-May  20,  F.SA. 

granolariB — Jane  3,  F.S.A. 
8p<Bridium  hiptutulatum  —  Jane  2, 

F.S.A* 
Geroyon  obsoletns — May  8,  O.E. 

lateralU—May  8,  O.E. 

melanooepbalas — ^May  10,  O.E. 
Oryptoplenmm  atomariom — May  4^ 

N.M. 
AUoehara  lata— May  6,  O.E. 

lanuginosa — May  10,  O.E. 
Myrmedonia  canalieulaia — May  80, 

F.S.A. 
HomaJoia  iMlanaria— May  10,  O.E. 


Taohyponu    bypnoram  —  Feb.    8, 

Taohinna  rafipea — May  4,  N.M. 

aabtdrraneaa — Feb.  8,  F.S.A. 
Qaedioa  faliginosaa — May  10,  O.E. 
Oeypus  aUr — July  8,  F.S.A. 

mof  io— May  6,  O.E. 
Philonihaa  laminatus—Veh.  8,F.S«  A. 

flmetarina — May  8,  O.E. 

nigritaloa— May  4,  N.M. 
PaBderaa  litioralia — May  4^  N.M. 
Stenaa  apeoalator—May  8,  O.E. 
Leatera  bioolor — May  27,  F.S.A. 
Anthohiwn  ophthalmicum — Jaly  16. 
MegarUiraa  depreaaoB  —  May  20, 

Jr.o.A. 
Aniaotoma  oaloarata— May  80,  F.B.A. 
Necrophortu  humator  ^-  Jane    11, 

O.E.P.O. 
Silpba  rogoaa^May  8,  O.E. 

sinuata — ^May  6,  O.E. 

atrata— Feb.  8,  F.S.A. 
Bister  unicolor — Jane  5,  F.S.A. 
Epartea  feafciva — May  20,  F.S.A* 
Nitidala  bipastalata — May  6,  O.E. 
Meligeihea  aeneaa — Jane  5,  F.S.A. 

pioipea — May  4,  N.M. 
Dermeatea  marinaa — May  6,  O.E. 
AttagenoB  pelUo— May  20. 
ByrrhoB  pilala — ^Joly  5,  P.H.M. 
Sinodendron   cylindHewn-^vlj  15, 

F.D.A. 

Apbodloa  hsBmorrhoidalifl-^ane  2, 
F.S.A. 

fimetarioB — May  10,  O.E. 

a<«r— May  4^  N.M. 

graiuuriiu — May  4,  N.M. 

merdwrvM — May  4,  N.M. 

punctatO'Sulcatus— June  2,F.S.A. 

depresius — May  8,  O.E. 
GeotmpeB  afcercorariaB— March  80, 
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D.A.H. 
Helolontha  Yolgaris  ^May  20,  N.M. 
AihooB    luBmoxThoidalifl  —  Jnne   6, 
G.B.P.O. 
TittatuB— June  8,  P.H.H. 
CorymbiUa  hipiutvXatus  —  Jane  14^ 

Agrioiea  ■obrinus — ^Maj  25,  F.H.H. 

pallidnlns— June  7,  F.S.A. 
Dolopiua  marginaiua  —May  26,  F.S.A. 
Daicilhu  ewvinui—Jvlj  18,  P.H.M. 
LampTTifl    nootilnoa  —  Feb.    18, 

O.B.P.O. 
Tdephonu  mstionB— July  8,  F.S.A. 

llTidnB— Jnlj  28,  F.S.A. 

pellaoidaa — Jnlyl,  H.A.H. 

nigrioani — June  14,  F.S.A. 

bioolor — Jnne  4,  P.H.M. 

limbatns — Jnne  18,  F.S.A. 

pallidnB — June  4,  F.S.A. 
Malaohina  yiridiB— Jnly  28,  F.S.A. 
OoryneUs  ewnUeus^-^imQ  18,  P.H.M. 

violaceus—Uaj  6,  O.E. 
BlapB  mnoronata — May  25,  H.A«H. 
Oistela  murifia—Jnly  18,  P.H.M. 
Pyroehroa  aerraticomia — Jane  22, 

P.A.S. 
AnaBpiB  frontalis — Jnlj  28,  F.S.A. 
IftfZodprosearabanw— May  15,  E.G.W. 
OfciorhynohnB  tenebriooflnB — May  10, 
£^.D*A. 

picipeB— Jnly  24,  F.S.A. 

«ttlcahM— May  21,  F.S.A. 
Bo/rppeithes  hrvnnipas  'Feb.7,F  .S .  A . 
PhyllobinB  ahieti — Jnne  18,  F.S.A. 

pyri-^nne  14,  F.S.A. 

cbrgeniaius — Jnne  5,  F.S.A. 

oblongns— 'June  6,  F.S.A. 

nniformis — Jnne  1,  F.S.A. 
BarynotoB  obBonmB— May  6,  O.B. 


Btropho$<nnus  eory ?«—Feb.8,  F.S.A. 
SitoneB  lineatas — May  13,  F.S.A. 
PolydroBOB  andatas — May  20,  F.S.A. 
Hypera  variabilia — May  4,  N.M. 

polygon! — Jane  6,  P.H  M. 
OroheBtes  querctu — Jnly  28,  F.8  A. 

alni^May  19,  H.D.B. 

fagi— Jnne  6,  G.E.P.O. 

«%ma^May  20,  F.8-A. 
Gionus  hlcdiaruB — Jnly  14,  A.E.A. 
OoeliodeB  qnadrimaonlatos  —  Jnne  8, 
F.S.A. 

/ult^inosiM— May  4,  N.M. 
C&utorhyneus  con^aehu— May  4,N.M. 
Magdalinus  atramenia/riua—Jjily  28, 

F.S.A. 
Apion  oraco89— May  81,  C.E.P.C. 

striatum— Jxme  5,  F  S.A. 

)lovipM— May  31,  O.E.P.O. 

minial^m — May  9,  F.S.A, 
Apoderus  eoryli — Jaly  8,  F.S.4. 
Lema  pancticolliB — Jnne  6,  A.E  A. 

melanopa — Jane  5,  F.S.A. 
Orioeeris  cuporagi — Jane  4,  P.H.M. 
Cryptocephalvis  aureolus —  Jnne  14, 

F.S.A. 
Timarchalfldvigata — Mch.  81,  C.H.H. 

coriaria — Feb.  18,  F.S.A. 
Cbrysomela  8tapbyl»a — Jy.3,F.S.A. 

poUta— May  20,  N.M. 
Qonioctena  viminalia — Jane  18,  N.M. 
GaatrophyBa  polygoni  —  Jane    4, 

F.S.A. 
Phsedon  tnmidalam — ^May  24,  F.S.A. 

coohlearisB— May  19,  N.  y. 
Phraiora  viteUincB — Jane  17,  N  M. 
PraBoonris  marginella  —  May  81, 
O.B.P.O. 

becoabnng89 — ^May  81,  G.E  P.O. 
Adimonia  sanguinea — Jnne  5,  F.S.A. 
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HalfteapiMillo— May  24^  F.S.A. 
OassidaruhiginoBo^^aj  19,  S.6.W. 
GoooinelUb    bipanotata  —  May    28, 
P.n.M. 


17-pimofcata — ^Feb.  16,  F.8.A. 
yariabilia—May  18,  F.S.A. 
16-giittata— June  14,  F.S  A. 


BOTANICAL  REPORT   FOR   1879. 


GoNBiDCRiNO  the  very  unfaYoarable  state  of  the  weather  throughout  the  year, 

the  Botanical  Report  miiBt  be  considered  very  satisfactory.      Thongh  the 

List  of  contributors  is  fairly  long,  it  contains  the  names  of  a  good  many 

who  are  not  Members  of  the  School,  consequently  the  work  done   by  the 

School  has  not  been  gpreat,  though  most  of  those  whose  names  do  e^poflur 

have  worked  well.       Aldworth  has  added  a  new  species  to  our  list,   the 

Pyrenean  Star  of  Bethlehem  ().  Pyre^aicum),  which  occurs  plentifully  at 

Stype.      Though  said  to  be  generally  distributed  over  Wilts,  it  is  not  a 

common  Plant,  and  is  therefore  a  decided  addition  to  our  list.      The  Eev. 

J.  Sowerby  has  also  added  a  new  species  to  oar  list,  yiz.,  Bilen€  anglica,  and 

has  found  a  few  new  Localities  for  some  of  oar  more  uncommon  plants,  and 

to  him,  as  usual,  our  thanks  are  due  for  the  full  list  of  jplants  in  flower 

during  October,  November,  and  December,  inyolying  much  hard  work  and 

many  miles  walking. 

The  plan  of  printing  the  Botanical  List,  adopted  last  year,  seems  to  hare 
been  approved  of,  and  is  therefore  again  adopted  this  year,  and  though 
taking  up  rather  more  room  thau  the  plan  previously  used,  its  greater  advantage 
for  working  out  results  more  than  compensates  for  its  increased  length. 

Flowering  was  very  late  this  year,  and  though  search  was  carried  on  till 
the  middle  of  August,  a  few  plants  have  escaped  being  recorded,  not  being  in 
flower  before  that  time ;  but  taking  it  as  a  whole,'  the  List  is  very  complete, 
and  the  late  notices  obtained  by  Bev  J.  Sowerby  make  it  especially  valuable . 
Omitting  the  latter  half  of  August  and  the  first  half  of  September,  it  may  be 
considered  as  correctly  exhibiting  the  state  of  the  flowering  of  vegetation  at 
Marlborough  throughout  the  year. 

The  most  marked  feature  of  the  year  has  been  the  dense  foliage  of  the 
trees,  but  this,  from  the  almost  total  absence  of  sunshine,  has  never  ripened, 
and  in  consequence  it  remained  on  the  trees  for  a  very  unusual  time ;  at  some 
places  in  England  skating  was  enjoyed  under  Elm  trees  still  with  the  foliage 
on,  and  as  late  as  December  8th  an  Oak  and  an  Elm  still  green  (though  with 
about  half  or  two-thirds  of  leaves  fallen)  were  still  to  be  seen  in  the  Forest. 
A  remarkable  proof  of  this  was  visible  in  the  case  of  the  Mulbeny — 
as  a  rule,  the  first  severe  frost  causes  the  whole  mass  of  leaves  to  fall 
as  soon  as  the  sun  shines  on  it.  This  year  the  first  severe  frost  meraly 
blackened  the  leaves  at  the  ends  of  the  branches  and  yet  the  trees  oontinaed 
green  for  some  weeks  afterwards.  Another  effect  of  the  sunlessness  of  the 
year  will  probably  result  in  a  diminished  fruit  season  next  year,  for  the 
young  shoots  were  unable  to  be  properly  ripened  and  consequently  were 
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unable  to  resist  the  very  serere  weather  ezperienoed  in  the  earlier  part 
of  December,  and  therefore  perished  in  many  iostanoes. 

The  severe  frosts  in  December  1878,  culminating  with  that  on  Christmas 
Eve,  killed  down  even  the  very  commonest  plant,  so  that  on  thelstof  January, 
no  plant  could  be  said  to  be  really  in  flower,  though  occasionally  a  piece  of 
Groundsel,  Ghiokweed  or  of  the  two  common  Veronicas  (Polita  and  Buxhaumii) 
might  be  found  in  very  sheltered  spots.  The  Primrose  and  Batcher's  Broom 
seem  also  to  have  sunriTod,  as  specimens  were  found  before  the  end  of  the 
month.     No  speoioi  came  into  flower  daring  the  month. 

At  the^ beginning  of  February  there  was  a  warmer  period  than  usaal, 
and  in  this  time  flve  species  came  into  flower,  but  before  the  end 
of  the  month  the  oold  again  returned  and  everything  was  checked.  The 
Butter-bur  which  had  managed  to  open  a  few  flo  etson  the  15&h  was  killed  by 
the  frost  and  a  very  poor  specimen  of  the  Celandine  ( ft,  Picaria)  was  found  on 
the  25th.  Snowdrops  flowered  in  gardens  on  the  7tb,  (wild  onesjon  the  9th), 
Daisies  on  the  8th,  Hazel  on  the  lOth,  Dandelions  on  the  llth.  Furze  on  the 
12tb,  and  in  gardens  the  Aoonite  (B,  Sye/nalia)  on  the  9th  and  Crocus  on  the 
12th,  bat  of  all  these  the  Aoonite  alone  was  in  full  flower  by  the  28th. 

Mardh  was  still  rery  oold  and  plants  came  very  slowly  into  flower : 
many  that  had  opened  were  much  injured  by  the  frost,  especially  the  Yew 
and  Hazel,  large  masses  of  the  male  Catkins  of  the  latter  being  quite  destroyed, 
and,  as  was  proved  subsequently,  ruining  the  crop  of  Nuts.  20  plants  came 
into  flower  during  the  month ;  the  winter  Aconite  lasted  till  the  27th  and 
Oroonses  were  in  perfection  on  8 1st. 

The  occurrence  of  the  Easter  Holidays  in  April  would,  in  ordinary  years, 
have  seriously  interfered  with  our  notices,  but  the  extreme  backwardness  of 
everything  and  the  very  slow  progress  made,  enabled  us  to  keep  up  a 
fairly  continuous  record.  As  instances  of  the  Tory  slow  progress  may  be 
mentioned  the  Horse  Chestnut,  the  buds  of  which  were  sticky  on  April  1st 
but  were  only  opening  on  the  26th,  though  the  trees  were  in  leaf  by  April 
80th.  The  Ash,  again,  hod  its  stamens  risible  on  April  &th,  but  the  plant 
was  not  properly  in  flower  by  April  28th.  The  Pyrus  Jti^fmiea  was  nearly 
out  cm  April  8th,  but  the  flrst  flowers  were  not  open  till  April  27th.  Hedges 
were  only  slightly  tinted  by  April  28th.  During  the  month  only  23  plants 
oame  into  flower. 

The  temperature  of  May  was  still  below  the  mean,  and  but  yery  few 
plants  had  come  into  flower,  only  48  since  the  beginning  of  the  year,  whereas 
in  1878  the  number  was  116,  consequently  though  May  was  not  a  favourable 
month,  still  vegetation  began  to  progress,  and  159  plants  came  into  flower, 
the  greater  portion  daring  the  last  quarter  of  the  month.  Leafage  progressed 
■lowly  at  flrit,  but  during  the  last  week  theoountry  geoeraUy  assumed  a  less 


wintzy  aflpeofc  and  was  fairlj  green  by  the  Slat.    Hedges  were  green  on  the 

23rd  at  which  time  some  few  Oaks  were  in  leaf — Limes  were  bursting  their 

bads  on  the  12th  and  were  tinted  by  the  I7th,  and  Beeches  were  fairly  green 

by  the  20th.     But  the  flowering  of  all  shrnbs    and  trees   was   y&tj  late. 

The  Horse  Chestnut  had  only  one  flower  out  on  the  81st,  the    Ash  was  still 

in  flower  and  the  Hawthorn  and  Labarnnm,  thoogh  with  oolonred  bads,  had 

no  flowers  open  by  the  end  of  the  month. 

Up  to  this  time  the  rainfall  (ezoept  in  tfaroh,  when  it  was  maoh  below 

the  mean)  had  been  heavy  and  roaghly  abont  60  per  cent,  above  the  mean, 

bat  with  Jane  commenced  a  most  deplorably  damp  period  ;   for  the  next  3 

months  more  than  twice  the  average  amoaot  fell ;  in  September  there  was 

a  little  above  the  average,  and  for  tho  next  3  months,  Ootober,  November, 

at)d  December,  a  remarkably  small  amoant,  probably  the  smallest  on  record. 

In  addition  to  this,  the  want  of  snnshine,  which  had  been  severely  frit  in  the 

earlier  months  of  the  year,  was  now  still  more  so.     Provided  we  received 

oar  fall  amount  of  sanshine,  there  onght  to  be  in  Jane  a  quantity  varying 

from  16*2  hoars  on   1st  ap  to  16*8  hoars  on  the  80th,   in  July  from  16*5 

hoars  to  15'4  hours,   in    August   for   153    hours    to  13*6,   in    September 

from   18  6  hours  to  11*6  hours,  in  October  from  11*6  hours  to  9.7  hours,  in 

November  from  9*6  hours  to  8*1  hours  and  in  December  from  8*1  hours  to  7*8 

hours ;    this  year  the  amounts  have  been 

June    July    Aug.    Sept.    Oct.    Nov.     I>eo. 

Absolutely  sunless  days  2  8  6  4  13        13        17 

No.  of  times  less  than  I  hour        3  6  4  6  4  2  4 

and  perhaps  it  may  be  more  strikingly  exemplified  by  saying  that  on  no  single 

day  throughout  the  whole  year  have  we  had  even  the  minimwn  amount  of 

sunshine  which  might  have  been  expected. 

The  effect  on  vegetation  was  that  noticed  at  the  commenoement  of  these 
remarks,  dense  vegetation  and  no  ripening  of  fruit  or  foliage  or  wood.  Fruit 
growers  know  full  well  the  utter  failure  of  crops,  if  not  in  quantity,  at  least 
in  quality,  and  farmers  have  had  a  very  disastrous  time  of  it.  The  dryness  of 
the  8  last  months  ^as  regards  rainfall)  jwonld  have  been  greatly  in  their  favour, 
but  the  utter  sunlessueas  of  the  days  prevented  much  of  the  low-lying  land 
from  becoming  fit  for  ploughing,  added  to  which  the  lateness  of  the  orops 
preyented  their  getting  on  the  land  j  corn  not  being  cleared  off  many  fields 
by  Oetober  9th. 

The  effect  on  our  notices  of  wild  flowers  was,  as  might  have  been  expeoted, 
a  considerable  retardation  in  the  time  of  flowering,  and  considering  the  difficulty 
of  procuring  the  notices,  g^eat  credit  is  due  to  those  members  of  the  school 
who  worked  regularly.  In  June  about  1:24  plants  came  into  flower,  in  July  98, 
and  in  Angust  as  many  as  52,  which  perhaps  gives  as  good  an  idea  of  the 
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lateness  of  the  season  as  any  other  faot  whioh  oonld  be  brought  forward. 
The  Iry  did  not  open  a  flower  till  October  I7th  and  even  then  many  buds 
were  billed  so  that  soaroely  a  single  seed  oame  to  perfection.  At  Marlborough 
itself,  no  Irj  had  opened  a  flower  (as  far  as  observed)  till  November  6th. 

The  duration  of  the  flowers  was  equally  remark  bble,  the  number  obtained 
dming  October  was  rather  over  300,  in  November  206  were  obtained,  and  even 
as  late  as  December  8th  upwards  of  86  were  gathered. 

Most  trees  were  defoliated  by  November  14th,  but  sttU  many  Oaks  and 
Elms  remained  green,  the  latter  not  being  generally  defoliated  till  November 
80th  and  December  Ist,  when  a  strong  wind  brought  down  most  of  the  leaves. 
The  Fig  trees  were  defoliated  on  November  5th,  the  Mulberry  November  14thy 
Limes  were  leafless  November  1st,  Ash  still  green  November  1st,  but  leaves 
just  falling.  li  was  ourious  to  observe  how  the  leaves  of  many  bushes  though 
really  dead,  still  remained  green  and  adhering  to  the  trees,  and  even  as  late 
as  January  Ist,  1880,  green  leaves  could  be  found  on  the  hedges.  At  the 
same  time  the  Privet,  Holly,  and  some  other  plants  and  trees,  which  may  be 
considered  to  be  evergreen  shed  their  leaves  abundantly,  (these  leaves  still 
green),  so  much  so,  that  some  hedges  of  Privet  were  completely  defoliated* 
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STJMHABY  OP  THE  WEATHBB  FOR  1879. 


JANUAET. 
"  The  blackest  month  in  all  the  year 
Is  the  month  of  JaniWer.*' 
The  serere  weather  which  set  in  at  the  end  of  October,  1878,   oontinned 
thronghont  this  month  the  onlj  mfld  dajs  being  the  Ist,  8rd,  13th,  14th,  and 
16th.    The  following  figures  show  that  although  more  extreme  temperatnres 
have  been  registered,  there  has  not  been  snch  a  low  mean  for  the  month  daring 
ike  period  that  obsenrations  hare  been  made  at  Marlborongh  :-^ 

Highest  Lowest  Mean.  Mean.  Mean. 

Highest         Lowest 

o  o  o  o  o 

1865 60*1  16*8  400  27*9  84*2 

1886 52*0  161  46*9  86*0  41-2 

1867 64*6  10  882  270  82*9 

1868 62*8  19'8  41*7  81*9  86-7 

1869 65  6  23-3  47*1  86*2  409 

1870 60-8  14-8  42*7  82-1  87*8 

1871 46*1  60  86-1  87*6  821 

1872 68-8  26-2  45*7  85*4  401 

1878 680  23-8  46*1  86*2  40.6 

1874m.. *.62-2  25*3  47*1  84-6  40  7 

1876 52*7  28-6  47*6  89-5  48*2 

1876 68-8  19  9  42  0  811  86'2 

1877. 68-8  28*8  47*9  86-6  42  0 

1878 64  7  25-8  45-0  86  6  89*7 

1879 490  147  864  26  6  30.8 

The  highest  temperature  during  the  month  was  4B°0  on  the  Isi ,  the 
lowest  14"^  on  the  12th,  and  the  mean  SO^'S. 

Atmospheric  pressure  was  for  the  most  part  high,  the  mean  being 
80  045  ins.  the  highest  80  462  ins.  occurred  at  9  p  m.  on  the  27th,   and  the 

lowest  29'422  ins.  at  9  a  m.  on  the  3rd.  Bain  fell  on  12  days,  the  amount 
being  4  01  ins.  which  is  about  the  average.  Snow  fell  on  8  days,  and  fog 
oocun:ed  on  4  days. 


a 


FBBBUASY. 
"  At  Candlemas  day 
Another  winter  is  on  his  way '' 
The  weather  was  cold  from  the  let  to  the  6th,  mild  from  the  6th  to  the 
16th,  and  cold  daring  the  remainder  of  the  month.    The  highest  temperatore 
was  ^i!*1  on  the  9th,  the  lowest  20^*9  on  the  22nd,  and  the  mean  87''2. 

Atmospheric  pressure  was  very  low  thronghont  the  month,  the  meaa 
being  29*666  ins.,  the  highest  80*206  ins.  took  place  at  9  p.m.  on  the  26th,  and 
the  lowest  28*881  ins.  at  9  a.m.  on  the  10th.  The  rainfall  amounted  to  4*76  inl* 
and  was  in  excess  of  that  of  any  preyioos  Febmary  during  the  past  16  yearn* 
The  nnmber  of  rainy  days  was  28.  Snow  fell  on  7  days,  hail  on  one  day,  and 
fog  occurred  on  7  days. 


MASOH. 
"  March  many  weathers  " 

The  weather  was  changeable,  short  periods  of  cold  and  mild  weather 
alternating  with  each  other,  that  from  the  22nd  to  the  28th  being  very  cold. 
The  highest  temperature  was  62*5  on  the  19th,  the  lowest  27^8  on  the  2nd, 
and  the  mean  40^. 

Atmospheric  pressure  was  in  excess  and  more  uniform  than  that  of  the 
preTions  month,  the  mean  being  80*009  ins.,  the  highest  80.616  ins,  took  place 
at  9  p.m.  on  the  7th,  and  the  lowest  29*596  at  9  a.m.  on  the  27th.  The 
rainfall  was  much  below  the  average,  the  total  being  0  93  in.,  and  the  number 
of  rainy  days  16.  Snow  fell  on  6  days,  hail  on  one  day,  and  fog  occurred  on 
two  days.    Lunar  hales  were  seen  on  the  4th|  7ih,  and  81  st. 


APRIL. 
"  April  wears  a  white  hat  *' 

The  weather  was  generally  cold  throughout  the  month,  the  11th  to  the 
14th  being  especially  so.  The  highest  temperature  was  68^6  on  the  27th, 
the  lowest  27''2  on  the  12th,  and  the  mean  42^. 

Atmospheric  pressure  was  below  the  arerage,  the  mean  being  29*719 
ins.  I  the  highest  30*348  ins.  took  place  at  9  a.m.  on  the  29th,  and  the  lowest 
28*864  ins.  at  9  a  m.  on  the  7th,  rain  fell  on  16  days,  the  amount  being  8*39  ins., 
fog  and  snow  occurred  on  2d'iys,  thunder  was  heard  on  the  27th,  and  a  lunar 
halo  seen  on  the  6th. 


HAY. 
**  May  t  come  she  early  or  come  she  late 
Bbe^ll  makd  the  oow  to  quake.*' 


m 

The  WMther  generally  thronghont  the  month  was  wet  and  chnij.  The 
highett  temperature  was  68^8  on  the  SOth  and  2lBt,  the  lowest  27^6  on  the 
10th,  and  the  mean  48^. 

Atmof pheric  pressnre  wae  higher  and  mneh  more  nnif orm  than  in  the 
prerioas  month,  the  mean  being  80038  ine.,  the  highest  80  536  ins ,  took  place 
at  9  p.m.  on  fche  4th,  and  the  lowest  29*568  ins.  at  9  p.m.  on  the  22nd.  Bain 
tell  on  19  days,  the  amount  being  8'4i  ins.,  the  greatest  fall  in  24  honrs  was 
1*88  ina.  on  the  88th.  Aboat  one  foot  of  snow  fell  on  the  lst»  being  the 
heayiest  fall  of  the  season  ;  snow  also  fell  on  the  7th,  and  hail  en  the  88ih. 


JUNE. 
"  Midsummer  rain, 
Spoils  hay  and  grain." 
The  weather  throughout  the  whole  of  the  month  was  dull,  cold  and  wet. 
The  highest  temperature  was  69°7  on  the  18th,  the  lowest  88°7  on  the  4th, 
and  the  mean  55°7. 

Atmospheric  pressure  was  uniformly  low,  the  mean  being  29'815  ins ; 
the  highest  80*174  ins.  took  place  at  9  p  m.  on  the  13th,  and  the  lowest 
89*522  ins.  at  9  a.m.  on  the  17th.  The  total  rainfall  was  greatly  in  excess 
of  the  ayerage  and  amounted  to  4*97  ins.  with  85  rainy  days.  A  thunder* 
atorm  with  hail  occurred  on  the  24th,  thunder  on  the  8rd,  and  fog  on  the  6th 
and  16tb« 


JULY. 

"  Mo  tempest,  good  July, 

Lest  the  com  look  ruely." 

The  weather  was  dull  and  wet,  the  only  period  of  fine  weather  being 

from  the  88rd  to  the  SOth.    The  highest  temperature  was  77^5  on  the  29th, 

the  lowest  44^  on  the  llth,  and  the  moan  57^4. 

Atmospheric  pressure  continued  low,  the  mean  being  29*825  ins. ;  the 
highest  80*176  ins.  occurred  at  9  p.m  on  the  28th,  and  the  lowest  29*817 
ins.  at  9  p«m.  on  the  80th.  The  rainfall  still  continued  in  excess  of  the 
arerage,  the  total  fall  being  4*16  ins.,  and  the  number  of  rainy  days  81. 
Thunder  was  heard  on  the  10th. 


AUGUST. 
**  When  the  sand  doth  feed  the  clay 
England  woe  and  well  a  day  I  " 
With  the  exception  of  the  8th  to  the  18th,  the  weather  was  dull,  oold 
and  Tsry  wet.    The  highest  temperature  was  77^5  on  the  12th,  the  lowest 
44^  on  the  10th  and  the  mean  WS. 


Atmospherio  pressure  was  loW|  the  mean  being  29*^854  ins.  i  the  highest 
reading  30  311  ins.  oocarred  at  9  p.m.  on  the  Slat,  and  the  lowest  29  519  ins. 
at  9  a.m.  on  the  28th.  The  rainfall  amounted  to  6*62  ins.  and  was  greatly 
in  ezoesss  of  that  of  any  prerions  Angus t  during  the  past  16  years.  The 
greatest  daily  falls  were  :  1*46  in.  on  the  19th  ;  0  84  in.  on  the  16th  ;  0-78 
in.  on  the  2nd ;  and  0*70  in.  on  the  26th.  The  number  of  rainy  days  was 
19.  A  severe  thunderstorm  occurred  during  the  eyening  of  the  2nd  and  the 
early  morning  of  the  8rd|  and  again  on  the  18th, 


SEPTEMBEB. 
'^  A  long  harvest—a  little  com." 
The  weather  was  oomparatirely  fine  and  dry  till  the  20th,  but  dull  and 
wet  during  the  remainder  of  the  month.    The  highest  temperature  was  70*^ 
on  the  8rd,  the  lowest  85^2  on  the  1st,  and  the  mean  64^6. 

Atmospherio  pressure  was  higher  than  that  of  the  preceding  three 
months,  the  mean  being  29989  ins. ;  the  highest  80*508  ins.  took  place  at  9  p  m. 
on  the  1st,  and  the  lowest  29*497  ins.  at  9  p  jn.  on  the  23rd.  The  total  rain- 
fall was  8*97  ins.  with  18  rainy  days.    Fog  occurred  on  6  days. 


OCTOBER. 
"  Dry  your  barley  in  October 
Or  you'll  always  be  sober." 
The  weather  was  cool  but  much  finer  and  drier  than  for  sereral  months 
past.    The  highest  temperature  was  66^9  on  the  4th,  the  lowest  28°2  on  the 
16th  and  the  mean  4/n, 

Atmospherio  pressure  was  abore  the  arerage,  the  mean  being  80*159  Ins., 
the  highest  80*579  ins.  took  place  at  9  a.m.  on  the  12th,  and  the  lowest 
29*422  ins.  at  9  a.m.  on  the  20th«      The  rainfall  was  small,  the  total  amount 
being  only  1*09  in.  with  15  rainy  days.    Fog  occurred  on  6  days. 


NOYEMBEB. 
"  Here  comes  St.  Martin  on  his  white  horse." 

The  weather,  with  the  exception  of  a  few  days,  was  cold  throughout  the 
month,  especially  during  the  latter  half.  The  highest  temperature  was  64i^ 
on  the  18th,  the  lowest  19°8  on  the  16th,  and  the  mean  88°0. 

Atmospheric  pressure  was  considerably  in  excess  of  the  average^  the 
mean  being  80*261  ins. ;  the  highest  80*650  ins.  took  place  at  9  p.m.  on  the 
7th,  and  the  lowest  29*828  ins.  at  9  p.m.  on  the  21st.  Very  little  rain  fell 
during  the  month,  the  total  amount  being  only  0^59  in.  with  11  rainy  d^ys. 
Snow  fen  aa  6  days  and  fog  ooonrred  on  1  day. 


DBOSICBEB. 

"  Sfc.  Thomas  grej,  Sfe.  Thomas  grej, 
The  longest  night  and  shortest  daj." 
The  weather  was  oold  till  the  27th,  espeoially  so  from  the  1st  to  tiie  11th, 
but  mild  from  the  28th  to  the  Slst.      The  highest  temperature  was  SS^S  on 
the  28th,  the  lowest  18''4  on  the  7th,  and  the  mean  32''1. 

Atmospheric  pressure  was  rerj  high,  the  mean  being  80'338  ins. ;  the 
highest  was  80  803  ins.  at  9  a.m.  on  the  88rd,  and  the  lowest  89*672  ins.  at 
9  p.m.  on  the  4th.  Bain  fell  on  10  days,  the  total  amount  being  1*09  in« 
Snow  ooonrred  on  4  days  and  hail  on  1  day.    Fog  prerailad  on  16  days. 


00 


§  (5  -*  "^  H  .H  ?7 


"Y  r^    "^i-l    '♦"•♦''♦••♦•••'^Jj''^ 


» 

o 


00 


f  jfiS*sa?a3aas«gg«s*5j5*s 


00 


QQ 

O 


O    H 


2^MmosnfiQO0ieococoo9COMeo«oeoo9^ooei 


*4 


h3"*  O    O    i-I 


O    O    O 


-       H 


MMMMMMo^MMelc^MOloiOtlMMO^^M 


eq 


iH    iH    0^  f-^ 


.A     «    ^ 


M 


J9 


1^  . 


•     •     • 


i 


*^    C>    ^    _j   W    fc 


-^*  ^  o  W  S  S  «.  a     : 

H  fe^  2"  S  ^.    "  "  J 


•   ^    OQ 


r  S  ^.  5  1   ^  o   t 


^  S  S  ^  Q  'S  f  §  «  J  i^  -E  8  5  1  ^  -P  i  I 
^lif'^  1111  S  I  i^li-S  &II  i 


iHOiH  iHfHi-irHt-l 


00 


O 

w 

o 

I— I 


1>. 

00 


o 

l-l 

I 

P4 


00 


53 

Q 


•  .SHHiHiHrHiHiH 


•^ 


«0    H<    »     CO    OT    09    00 
•-*    fH     »^     fH     •-•     ,-1     ffH 


0 

r    H4 


is  o  o 


fldoot*aaooooSp$»af«o# 


0) 

O 


'*W«|C85loO«W«CO«(M©*OOCIO 


O   •IN 


®.s 


■I 
.gf)S     ^     '^     ^     iH  rH 

bo    •  ' ^  ^_ 


eq 


01 


i 


I- 


5    lO    S    _J>  i^ 


jT  SB 


•^  $  3  s  ►  ^  »^ 


•»:  ,§  *!  "f «.  -»"  . 

*  -  a  ^  13  p  I  p 


CD 


a 


CD    "^       • 


»      :§ 


lit 


:0     : 

S|  s 


P    o 


iP    es 


^   S 


flS 


^»: 

S   l^'   OQ   H 

Oi  fl>  5 

"S  *§  -^ 


w  ^ 

6  -^ 


mnSp^Mt'^Mi^oQ 


irt     JS     "pm 

^  ^  ^ 


©"  I* 

Jo  i2 


liii^iissis 


i.a^^ 


•^w    ^#   rtf^    Hw    H* 


l-H  iH     O 


r-4  O 


GO 


s  5.9 


•dp^fHfHpHr-lfHiHfHp^F^f-liHiHfHrHfHfHiHfHi-liHiH 


ii  ^  -^  " 


00 


PQ 
O 
H 
O 
O 

Q 

m 


10 

00 


|.sg 


o    • 

a  a 


9^  ^  en  ;ri 

M     N    64    09 


05 

o 

EH 

o 
o 


o 


QQ 

>H 

o 


O 


it 


1 


^  wi-  ^  *  ws  >^  a  I  lo-^  S  i  «  >^  S  p  S 


i-^pHrHfH,H»-l|-lJ3pH'-^»Hi-<i-Jr-ilHr-l»-lpHi-lr^f-l'^ 


02 


§  O  «  fc-  "-  ^  g 

«   8-§  S  S  8  2   « 


^  W 

W 


1^ 


P^ 


W  W  W  pq' 

U   fe      ^     .  «  «  -«1 

*    "^    a  i.  ■ 

2  -s  3  s' 


QQ 


PQ 


m 
^ 


§ 


•"1 


I 

'W       ^"^         ^^         *^         ^         ^^         ^         ^         ^         V       ^M        ^V      t. —         w 

HHP^OMi^^p9QQHHk^pH 


1     -  P3    £ 

«    i^      M 

n3    2     o 


a 
d 


d 


^  s 

ST  43  .« 


I- 


,d 
S    ^ 


CO    ^    64    00 


»>       O$og^i^0j|50e3t^or»»oco60»o:3'9'*«e9»oo 

«H  iHCOW»^iQ'^'-^e$ei)IOeOr-l  lO&4'^64  kQ-^^lOM 


00 


U 


iH     iH  O 


1^  O?  •^i  mK*  -4«  •«■     mN 


o  • 

^•9 


r^-*"\^ 


fH     M   I  ^  iH  tH 


O  -2 


;5'«9o<ifH«yo!i   »-* 


iH  09  rH  M 


o 


dilssssg^Hssss^ssssss^fs 


1-^ 


Me409e4S^*^^^^^0!ioie<|0*Mc4e««i|09oio9 


00 


s 


'ft': 


^^    Hm  .ja  *^   *4n   "^  nM  '4"    Hn   >4h   H"    ^^n  .^n  -^ 

?2io<oi>tt«?"*?2caoO>oiiM'^eOiHpHOOoooo«ei 
aocoaoOACO^^Oaoo>cowt>^aoot^o^^ao 


,a>.fH  ^  ^  iH  iHr-4  fH 


i 

1^ 


^  ^  «    «  *" 
^  ^"  ^]  g  ^ 


eq 


eq 


ua  ,H 


a  ^  »  t)  ^ 


I  ^^    ^    ** 

p  icT  ja  p  ^  P  ^-^ 


i.i'i  o.'i  i'ss  Hi  d.s'i  (i.i  i  o.'i'i'i^ 


GQ 

o 


lH,HiH»-l,-(iHf-^'H;:5^i-lpH^^MiHfHfHiHrtfHfH 


eS 

5z5 


!l 


(4 

O 

O 

<1 


1^ 


W 


«5 


CO 


a 

o 


o 


§ 


a 
o 

^^  i  ^ 


s 


o 


o 


Pl4 


^^  J2 


» 


B 
O 

S 


a>     c 


W 


o 


P 


5  *=  ^ 
fc   W  :=    .« 


So    2    0    ^   S    o    o.-Jo    §^^is!?^«S 

pq«mpQoonpc,Pc,l^W»^MWH5S 


k 
^ 
S 


o 


'2 

O 


c     _ 

eS     O 
PU    Oh 


O*    S    2 
to    CO    CD 

rl    U9     ^ 


M  iHpH'^'*  rH  '*"^a^f-i9^^"«"V 


8.S  ^  M 


rH    1-4    O    fH 


^.SiHiHrHiHr-lSlHrHpHvH'-l 


ffH  O 


6    . 

a  d 

M  '3 


•«3        • 

»g 


O 

n 


6£ 

a    . 


A    00    00    t«    00    0?   ^ 


O)  Oi  t«  00 


0»    09    iH    i-l    M    SS"    f-l 


? 


O»t>Q0^IZr^<-^09S^00 
0qMe«09e9MM«<»MM 


o  o 


wr#  3h    "'^  •^^  ^4w  ^^  ^9^  ^?  ^w 
wOOO>t<"aOODO>Qp0l 

F«(i  nN   HN  H«   Hn   >4H  MM 
eOi-4eOrHi-4iHO|<7^ 

^^fr*OCDaoq»eooo$ 

W  o       o 

HH  09    09    09    cq    01     09 

^    >«•   f4N  ^    (t*  H«   •^^ 

^     iH  f-4    iH    rH    iH  ^ 

P^     09    iH    rH 


•     Q    J  4*    09 


09 


O   00    09   eo   iH 


00  a)t^^iot^^ofr*A 


K^ 

^ 


«>co$ei»«^e?S7 


?:  »o 


Q«4n  nM    Hh   »4n  ^^  wM   Hn 

t*OO00«-l«Q0      09«0 


^     o  III  ^►S-^^l^-i'^ 


o 

a 


fc^ 


h 

O 


i  •  00  :  :  ;  :     :  : 

w  d  ^'  :  w  :  'l  ' 

c'  ^  fa  fi:  w  o  cQ  ^-  w  d 

-     --  -r  .^-  O  a  t>  .-;   O  03 


a 

O  2 

OP  go 

c  c 


o   g  >  J  d  rt 

H"  II  III 

-^    u    o   rs   r-" 


W 

I 


o 


I  s  2  &  a  g  s  e  I  "S 

A4p4P4QQQQgEHHt>^ 


K    "    09  -^    f^     « 

>H  |;g  I  ||  d5  dd 

i-i;^rHiHrHi-4ffH;Hf-l 

cj  O  ^  hi    a"  ^     : 

S  I  -^   i  '1   i  ^'^  ^"^  (2 

'S'CoSdoCdd 


O  iH     04     i-i     iH 


M 


g.g    O  iH    ,M    rt    iH 

IM 


iH     O     »^ 


S  d 

8.9@^S^aoo7F-la>co^A2aot^7^.^;eo^:aoo3a> 
^'^MMeoeo^mMMfr«me<ie4^Mo4<NM09eeMM»iei 

O 

H  MMMMo(|Me40(lMo4S|Q,Me(lMM04e4MM^Me9 

p  S5     fH  iH  p^     i-»     iH 


ei 


& 
^ 


^     »     ^.    S     K? 


d     O. 


ei  r-l 


flB    a 


I 


i   l|S|§ll§3§Si 


M 


«IS 


M    ^   ^ 

9  39 


S.S«^»-»«-«i-lfHiH  iH  H  rH  ,H»Hp-l 


00 


O 
Eh 
O 
O 

P 

n 
o 


» 
rt 


M'^»-<rHiHr-ti-HiHMiHfHi-liHjH»HM»-«i-liHi-l?5iHHS 


_       ^    d    «N    i4«   «N 


!-•     iH     « 


>4«HhH«.4«h|<«'4Rh|4HN>4n<4«'4nHnm|«h«H«'#IHh 


gi 


•3       O^^^e^offo^o^ooO^oogo^pHa^Aoooffosc? 
2*'^coe4eoooo3ciS|Mo9MeOeoN«300eoeoMc4049lN 


.d 


H 


9      U^    >0>0^lO^IO)0>0«o)0«Oo'^^*^^IO^iO'«^>0 


p 
p 

H 
H 

P 

o 
p 


d 


<4r  09 


M    H 


09 


a    S     lO-^   US'   P 


g 


en 

# 


ja  JO 


oq 


QQ    GQ    to       -       - 

i-q  p  P  p  i-q  S  S 


IfS 


• 
S 


•        '     r< 
■        '•     "^ 

O  H  S 

Hi 

o 


::4 


P4 


a 

s 

9 

O 

PQ 


s  s 
s 


«;  Q  t!    ' 
„  ri  -S  <  °  ^ 


QQ 


m 


P4 

o 

I    I      I  ^  I     f    f  I    f   ^■ 

S-Sfc'Sfl'SsSSS 


:  o 

•         « 


i  §  «  "i 
*  w  O  I 

»  ^  ^    g 


I    sii'5SI3-Bl§Sag|s|-s|| 


9   fl    IH    p^    IH    ,H  ,H 


IH     '*'    iH     O     rH     ^ 


|.^saSa^saassSHsss2'Ssss3Ssa 


ii 


IH  « 


•*«   -<••*♦   o    H«    P*i   .*■ 


W*^    H«  H*  ^    >4n  -4« 


^d 


«r4SJfflq^2r«SPS;ff«Oc^*'3'«^'f«p^«3' 


M  eq 


00   09   eo 


00     fH 

oi    eo 


% 


•I*   H*  •**  •*•  .A*   •♦«  H* 


1 


o  o 


•*•  p^ 


.S  «    ^ 


o5 


15 


fH  ^  ^  fH     »^  fH  "^  ^  •H  ^4 


M   ^   w 


09 


e« 


eq 


orf?3r        2?2?        tSEfp-.^-^-**-^        •*»j-H« 
«Goao^aoaooo^O)o>aoo<Dioi>eoO«D  ^ 

«H  '*'iH  QOt^fH^OkCD 


11  •«     —    ■r»—     lO«^^10"»*"«'0»'^^OOTO^gj^B'W«0«W 

(D  *^     »^  ^i^  "^  »H 

W43 


^     fH     ^ 


"AM 
"^    ir3    °°    »     i?       •    ^ 


CB 


03 


•9  a  ^    S  »«"  U9  J   S  :9    _   _   S  -•   -*   ^^  "S  **!  -*  l5 


09 


«    US    US 

:a  r^  r^- 


lO       .    QQ    QQ    CO 

QU     O       Ou      O4      0« 


^,HIH,HfHrHfHfH^Hp^fHSlHS^StHSSSM'-l,HfH 


i 


GQ 

I 

■43 


P 


GO 


S    d    B  -S 


O  W  W  ►S  »:5 


■ 

«s    «s    «    0 
kI    iJ   1-3    1-4 


w    * 

W  W  fe 


if  " 

o 


a 


^  W 


fa     <1 


m.  (D       .*>    TJ       to       00 


E    £ 

bo    be 


d 

cf 

o 

(4 


O  :$*H»O0Q(OC<lQQDQ^Ma»fHa003eO'<ft»-O90il00l>t>iO»O 

I—       teo99«oo:^flQo^Q^iHO>^t^udioaot«ioiHO)MiHa» 

^  MeOlO  eOfHiH  9  MiHlbrHi-l^tHOO  0«9eOM 


o    . 


a  . 


oaooooaOaooooooo 


o 


fl.9  « 


00    M    i*^     04 


M    rH 


o  •9 


2?      rf?     '^      2?     Jj?     "^     2-       mtk.       <i*» 

eoo905MMS3«4eooi 


la 

H-9 


6=9 

5il 


'4m  ,4«  •4*    ,4n   H«    Hn   '4m 


"^M    -f#    rtK#       ^'    3"    '*• 

'^    09    ao   *o   ®    CO 


«    2    P    <^^ 


pH     rH     fH     0)  fH     eq 

£li    '^    CO    Oi    ^    ^    »    ^    CO    t* 
flfl    '*»-4*H«i»r|f«H-^«M# 

Ui"^   QOioIorHOooiHaoM 


•a         ^  rl 

^  lO  M  ^  lO  U9 


n4>  lo  to  ud 


o 


a 


O 

5z« 


®  «D  to 

pH  iH  rH 

^-  d  O 

□  s 

^  J  g 

C  ^   - 

-t-l  -l-i 

02  QQ 


^  ST  •*• 
»o  2  i2  "* 

f-l  '^  "^  iH 


lO 


'2  d 


a 
o 

09 

a 

o 

•-» 

=•  k-i 

3!  a 


QQ 


CO  H  P^  ^ 


a 

o 


__  JO 


t^  «0  M  00  K> 

^  Q  i-t  lO  A 
fH  0  M     CO 


CO  «D  eo 

S  S  9 


^  <g  s 


^ 


& 


I 


8)  g  :ii 

1  Ill's 

M  02  m  1^  ^  QQ 


r 


00 


'^ 


g»|S»H«iHi-»Oi^»-«050i«Mr72«^«0«g»H^ 


•y,  iH  iH  »H  f-l  »HfH  ;m 


00 


^'i  ^  'S  o  9>  ^  o  cS  •$  'S  'S  ^  V  ^  O^  ^  ^  ^  O  ^  ^  <*> 

I  i  i  I  i  i  I  i  i  ci  n  n  i  3  "i  T  n  s 


i 


9 


tf 
^ 


^ 


5  «  p4  00  «  rt  ^  ^  :?  «  GQ  m  rt  ^  ^.  «  w  5  H  ^  H 


^     M     ^ 


I 


QQ 

O 


0(1 

• 


00    ^ 


I 

1-4 


I 


00 

0    1-4 


flB 

pO    •  «*  jd   « 

t3    p    3    P    h5 


O 


l§ 


H,-  ^  ^" 

cT  'O  .^ 

o  o  F 

O  ki  « 

-<  <J  ^ 


»4 

eS 


^d 


p4  &;  p^ 


■s  !§  5 

n  n  PQ 


"  ^-^  ^.  §  ^ 


H 


to  S    ^ 

c  b  § 

PP   PQ  pq 


8  ^ 

5  b3 


i  t 


b.2  1 


0) 

,4 


o  o  o 


^     g9     08     a> 
D   Q   P   P 


eotdio         MooooSIn         t-i        09 


CD    00 


8& 


o    p. 

o     P 
P  P 


04 


.S 


ii 


I 

P 


o    g 

1  8 

h:i  P 


'&'.. 


•^*  fH"i-lP^,HtHfH,HlHfHiHiHiH|HrH^»-*'^'H«-< 


5*^  •  ^ 


•«»    T*    »i" 

as    CO    kO    C^    t«    «.^    ^ 
M     0)     04     09    04    04    M 


^Issssls 


J[.§«ie(|0*ieqMoiio9««o4NoiiM04o«eiM^o<Q9o«ci 
bfeS   aot^^<X)^OiHOioO>^09^kOe9t^eqOfHfe<»o4 


t 


l§ 


t)   H 


H 


«       3  «  «>.  «  H  H  «:  «  5  H  H  «  «  Pj  J  «.  «  PJ  rt  „• 


P  P  »S  p 


•«  ^  oi 


A'^ 


J    -*    OQ    -*    « 

Mill 


P 


09 

t 


i-J 


o 


•^    P    iJ    Cd 


H?     « 


P 


-*   eo   ■* 
li  AS 

0  p  a 


I 


d  ^  ^ 


«  p   . 

o    8      .  i-a 


s  «  3  S 
€  M  0  3)  M  »3  i^ 


g2a|sgS|g|||2|ga||««§8 


im^ 


a 

B 

•■■4 

M 

»4 

§ 

9 


d  g  g.J 

fi  ►^  1^  s 


la-i  i 

,0  .a    o    p 

QQ    O    pq    OQ 


8 

« 

O 

3 
1^ 


i  8 


E  S  I 


a 
o 
•o 

fl 
o 


^i  5  *  22  S  ^ 

.g    •    t*    •  **    00 

8.$    M    M    M  M    M 

:^i  00  t^  A     t^ 

^-JJ   ^•   lO   *•  «D 

{§<S  lO    ^    lO  ^   ^ 


^ 

Ch 


^ 


4 


* 

I 


2"  g  S  S  3 

S  «^  s  s  s 

^  3  3  I  o 

^  A  A  o  ^ 


.       to 

5  «  «  «  n 
^  Id  H  M  d 


^  *  ^  cp  ^: 

S3  30  3 


^  S  "*  ^ « 

tf -I  I  s  S 
§§S§" 


00 


iHrHiHiHiH  iHrHiHfHi-lf-lf-lfH 


P 


JN. 

00 


o 

00 


CO^OMf-40«f-ikO&)i-ICDeO*0 


2Sf«9«22S2«3Ss<»2« 


CO    ®    V 


8-s 


So5'S5is:^0 


o    o 


-5*  ?  s 


i5oP»?S«»5»5J^szi»?<a<J 


^  H  o  . 

-^  H  PQ  -^ 

EH*  r^  ^  A 

.a  o« 

GQ  (3  ^ 

•  \  eo 

H?  :^  P  »:? 


•^  X  ^  td 
•  ^  -ri  ^ 

g  ©  .a 


• 


p^ 


^&=' 


* «.  ^*  fc  « 

H  ^  ^ 

09 

•  J 


^g 


-^    SQ 


oo   eo 


t3  H?  »2  p  s  t5  p 


P4 

m 


Pi 


T« 


3^ 


Eh 
O 


GQ    ^ 


m 


» 


n 


o 


B^ 


O       .^ 


^    ^*  W 


M    M 


"  8 


"s  a  e  s 

pq  pq  p  pq 


g   S    K  ©    •  .2    ® 
C    o    o    o    «s    P    © 


»   O 


^     M 
O     O      O      «      O     ©    ^    -P 


.  o 

S    o 

si 


« 


•2. 

,0 


g 
1 

Hi 


;5jo  o  00  10 
^•g  «  ®  «o 


«S'^^oQ^g«Do^Ae»gMoocqodS';HA 


•     ^T     !«P    '^ 
•5.5     iH     iH     ^5 

;?-*  '^  ^  ^ 


10    ^    10 


_«    ^P    ^^ 
5    »-•    ^ 

7  i  I 


Ok 


^>5 


tq 


• 


I 


* 


c3 

i  2 


a 


^*  p«  ^  s 


M 


pa  pQ 


M 
-* 


03 


11 

•    >•<       •      •       «       • 
.P    S    o   r'l   "*   ^ 


I 


;^ 


a 


O 


I 

o 


S  a  »  a 


s 


eo  00 


o*  o,  o    p,  o 

P    P    i-q    p    Hi 


pi 


B 

u 
IS 

a 
01 


09 

o 


pi 


It 

o 

Hi 


«  "*  -^  '^l 


*  *  * 

I  ^  fc 

333 


I 


£ 


OQ 

h5   " 


P4 
P$ 


-  -*;  -s.  _• 

I.  •"  5  • 

?  o  1  i 

fc.  u  e8  O 

o  o  »  m 


H 


P4 

■g  ^  -■  i  w  c  i  a  o  s 


PQ 


.^-    r.-    W  " 

O   hJ   F 

if^'si  III  III  I II 

»^M»qi^Ki^r^^PkpHP4aQmQ0 


^09iOeO  ^92^eOi-lr-IM9iHMr-ie009llM2 


.§ 


OQ  P 

XI 
bo 

I  i 


S'o    oJS'o    5pg    o-S    S    2   2J55JS'C-?»J*'3    fa   8 

p3  i  • 


-I 
§ 


eq 


H   8  ^ 


00 


EH 

GQ 

P 
» 

H 
O 


^ 

■^ 


1  i  I  T  I  T  7  . 1  T  I  n  I  I  i  7  7  T  J  T  T 


I 

^    CD 

O    CO 


us 

CO 


I  i  i  I  T  I  i  I  I 

CO^CO^CDCDCOCD 


H  <l 


n 

o 
8 


.      !-<      _•      __•  •  .  • 

<J      -^*      ^.      ^      -<      <1      -< 


I  n  ?  m  OQ  p  ff  i  W,  m 


6  w 


o 


rt  w  rt  H  ^  t  pj  rt  rt  W  t-j  ^  •-;  d  ^'  W  p5  ^  p^* 


04 


g 


h3  t>  S  .S  H) 


O    GQ 


04 

o 

1-3 


n  e^  09 


09 


^  ^  ^-  h4  iJ  j"       S 


CO  fe  fe  ^-  ^.    .  ^,     •«•••«• 
°  I  ^^  a  'S  »?  1  2  §  I  1  1  t^  1 


o 


^ 


o 


S  -S 

:«    2 


>     .  J 
cS     9     o     <D     <x> 

pq  n  pq  pq  pq 


1^' 


•-9 


o  =  =f  « 


■ 

Q 


a 

O 


cc 


O     -  Jz« 


Co   ns 


• 

d 


pqpqpqpqcqooQoooPPQ 


& 


$  s  s 

0«    9    M 


iococpaau3iHiocDO>aQcoco 
eoei»^<«eoeqpHi-tfi>kO 


!$ 


00 
01 


lO 


09 

o 


lO    «0 


Q     •'^    iH 


s 


^6 


s  ^ 

I   S  I  J 

m  m  o  ^ 


S 

S 
o 


^  8 


O      _ 


1 


e 
s 

§ 

a 

o 
m 


s 

o 
d 


•49 


M 


a 


d 

*:      43      t? 


«  p  w  ^  ►^ 


o 


"i  I  i  1 1  7  T  I '^  i  7  T -I  T  7  T  7  I  7  7  T  7  T 


Ok 


I 

®  5  S  »g 


& 


a 


d    o    o 


^       h       ^ 

d  ^  »S  ,2  »§  *9  "S 

»?  -<  sz5  »  a  ^  p. 


a 

i 


I 


:5  ^  S-  ^  s  D  d  ^  ^  ^  ^  ^>' «:  ^'  3  «  i  "•  d  ^H  i 


.o  en 


"^    00    00 

t^  t>  t> 


B 


•      K      Ji      IF 


h4 


„  S  ^"  ^  eo  h3  ^  S  00  ^•' 

p.  'g  3  :s  1*8  d  'g  13 


■i 


«    «'    ^     M 

trj  ^  ^     "    •     . 
g    SSSffd-g    g    g* 


^  o  ^• 


o 

OS 


1  d  w  ^ 


Isl    S-go    li"? 

a  *  *  •  i8 -*  as  8  s  s  s  s    ^^aisssa' 


I 

%• 


m 


I 


s     I 


m 

i  1 1  -i  1 8  "i 

(&  ^  ;;^  O  ^  »:?  « 


s 


8>  ^  ^ 


•2 


^  I 

a  i 

GO    O 


I 

P 


i-l*Hi-4f-4«-4^;4iHiHiHiHi-lr-lf-<f-liH^i-(rHi^fHi-4iH 


CO  U>  1-4  l>  0> 
09  09  eo  01  09 


.2*         "  iH  *-' 


4 


.4#  OQ  00  *S* 


CO 


00 


^  5  '^  :! 

^  rr  iH  lY 


o 

I 


.4n  •4n 
CD 


-J-.  **»  ^T 

00  3?  c*  « 

r-i  ^  r-)  r-< 

'  T  I  ' 

S  !2  &  ® 


US  * 

I  I 

O  O 


i  i  S  8  i  I  i  ^  i  S  g  S  8  y 

.  t?  S  -  P^i  ^*  '^.  .  .  ^i  ^  h'  -  l>  ^i  .  d    .    O  t3  ^. 

o  J  ^  rt  H  EH-  w  ^  ej  ph  ^-  p,-  rt  ^  fc  ^  S  P5  rt  pj  S  2  si 


o:2|dd'g  cu|  li-l^'S'SAd.2  da's  I"?  S 


I 


a  c 

X  ^ 

^  o 

8^  Eh 


1  I  2  II  8 


!§ 


d>  -^  00  CO  00 
^  lo  9  eo 


09  ^  ^  «P  CD  00  ^ 

o  t^  fH  m 


_         .00 
f-«  lO  00  00  rH 


lO  01  ¥ 


"& 


.S| 

I  i 


S   9    9  2 


3  HHOSdOo 


^fc^-S  •§    HN   i4« 


-  2  ^  a  a  d 

pH  i-i  a  ^  "  1-1 


4 


o&  00  00  ?:  rf*  ^  t* 


t^  « 


§3  e  «N  -^^ 

rC*?  a>  CO 

O 

r?    *  Oil  ffl 


SS  gS  S3  S  S^ 

^^  «sh4  H*  H** 

^  27  o  -^  o 

04    M     M  09  <N 


si 

^   «    00    lO 


00   ^  e«   w   "^ 
fc<»  «e  <o  t*  ^o 


•2* 

^«;  »o  -*  wa  wa  -*  »«  »<» 


Ok 

e 


^  09  3i  !Sf  «®  ^  !2 

3  S  S  3  T*  T*  T* 


7  T   !  t    I    I    i 


CD 


C^    ?    ^  -^     Oi 


GO 


&  9 


03 


^  .  pp  q5  P^  ,  • 
S  ^  a  n  ^'  ^  ^ 
^  rt  ^  H,-  f4  rt  ^ 


h5    CD    S    ^  '^ 

i:^  J  ;^  ►  3 


09    ^ 

33 


I 


d  s^  «•  (B  c  ji 

11. i  ■■■ 


a 


W    u- 


&  a  s  2  s 

,H     ^     lO    kO     fH     ^ 


O 


CD 


ACCOUNTS. 


BEOBIPTS. 

£  ••  d. 

BAlauoe  from  last  aooovnt  11  3  0 

Deposit  and  InteroBt 21  0  0 

Snbsoriptions  18  12  6 

Two  Compositions  4  4  0 

Donations — 

Mrs.  Booth  >•• 4  0  0 

Oonnoil 10  0  0 

Sale  of  Baports   59  8  0 

,,      <<  Antiquities "   ...     1  2  0 

„      Maps    ...•    2  18  6 

For  Field  Days    12  2  0 

Tax  (8  Terms) 42  0  0 


BXPBNDITUBB. 

£   ••  d. 
Snbsoription      to      Wilts 

Arohsdological     Sooiety    0  10  6 

Goatof  Beport 69  19  JO 

Field  Days   .12    6  6 

Prise 0  16  6 

Library ..« 8  16  7 

Mnseom    4    4  9 

Ditto  Birds  28    4  11 

Oarriage  of  Parcels,  &o....    2  14  4 

Kaps M     6  18  8 

Balanoe •....  68    4  8 


£181    9    0 


£181    9     O 


With  regard  to  the  balanoe  of  £63  4s.  8d.,  it  should  be  understood  that 
£46  8s.  win  be  absorbed  by  the  expenses  of  the  Beport  and  stuffing  speoimens, 
for  whioh  speoial  grants  were  giren. 

J.  P.  WAT, 


■-'■   -r 


> 


